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PREFACE 

To THE First Edition 


The Hon Sir Charles Parsons, as President of the 
Association in 1919-20, suggested the compilation 
of this book, and his generosity has made possible 
its production the compiler’s gratitude is due to 
him first of all The General Secretaries of the 
Association (Professor H H Turner and Professor 
J L Myres) hove advised at every stage , these 
and the General Treasurer (Dr £ H Griffiths), 
Sir William Herdman (past General Secretary and 
President), Sir Oliver Lodge (past President) Mr T 
Sheppard (of the Munnipal Museums, Hull), and 
Mr F A Bellamy (of the University Observatory, 
Oxford), have very kmdlv looked over proofs, and all 
have been generous with suggestions The names of 
other helpers are gratefully recorded in the footnote 
to Chapter VI Of the numerous published bio- 
graphies consulted, tho^c by Sir Archibald Geikie 
on Murchison and A C Ramsay, and those by IL 
Leonard Huxley on T H Huxley and Hooker, 
contain notably \aluable references to the Associa- 
tion, and the compiler is proud to acknowledge the 
kindness of these writers wliiili has emboldened him 
to quote freely from their pages He has also to 
expre.ss his sense of the courtesy of the c ouncils and 
officers of the RomiI Society and the Geological 
Societc , the keeper of the Yorkshire Museum (Dr 
W E Collmge), the Supeiintendent of Kew Obser- 
vatory (Dr Charles Chree), and Jlr E H Nichols, 
m lending photographs 

A complete record of the woik of the Associa- 
tion would occupy many volumes and many expert 
pens , this book aims no higher than to piovide a 
summary review of its activities, wuth examples 

Burlington House, 

111 London, 1922 



Note to the Second Edition 
Shortly before hia lamented death, Sir Charles 
Parsons expressed the hope that a new edition of this 
book would be issued for the Centenary Meeting, 
and offered to contribute to the cost His generous 
bequest to the Association more than gave effect 
to that offer 


Burlington House, 

London, 1931. 
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THE BRITISH ASSOCIATION FOR 
THE .ADVANCEMENT OF SCIENCE 

A RETROyrECT 

1831-1921 

CHAPTER I 

FOUNDATION AND OBJECTS 

The ponod of the foimdatioa — Brewster s news od the pouUoo of ecience 
— The DeaUclier Naturforscbcr VersammluDg — Brewster Skod the 
Yorkshire Philosophical Society Phillips aud Harcuurt — The first 
meetiog York, 1831 — Recollections of early meeUn^ (Brewster 
Murchison Sedgwick Whewell) — Opposition to the Aasooiation 


The Period of the Foundation 

The British Association foi the Advancement of 
Science was founded m 1831 

The circumstances of its foundation may be 
briefly correlated with the history of the tune In 
1814 the Pe nins ular War was brought to a suc- 
cessful issue Napoleon abdicated, to return m the 
followmg year to momentary power, which was 
finally brought low at Waterloo The war, m 
England, had been (as in the present century) 
the preoccupation of every man , its aftermath, 
too, exhibits certain obvious parallels with the 
circumstances of recent years The period of 
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reconstruction was (as it needs must be) protracted, 
and in England, m certain respects at least, more 
so than elsewhere The industrial revolution had 
brought with it an independent class sentiment 
among the industrial population on the one hand 
and the agricultural and landownmg classes on the 
other , the evils associated with the concentration 
of large industrial communities were mtensified by 
the financial burden and inflation of prices con- 
sequent upon the war, and superposed upon all 
this was the existence of an unrepresentative parlia- 
mentary system Already before 1814 the ‘ Luddite ’ 
bands of workless artisans had attacked factories 
equipped with labour-saving machinery, which was 
regarded as the immediate cause of unemploy- 
ment, and from such incidents alone (apart from 
other conditions) it may reasonably be assumed 
that neither labour on the one hand noi the Govern- 
ment on the other would be favourably disposed 
toward the advancement of applied science The 
prevalent distress germmated m 1819 into the cry 
for parliamentary reform, but thirteen years of 
struggle passed before the Reform Bill became law 
(1832) 

Class patriotism, then, had succeeded common 
patriotism- the succession was mevitable m those 
years no less than a century later- and the 
representatives of science were no doubt inspired 
(or infected) by it In certam directions, as we 
have said, reconstruction m England lagged behmd 
that m other countries the advancement of science 
supplied an instance From about 1826 onward 
this state of affairs began to find loud expression 
through many emment scientific men of the tune. 



PERIOD OF THE FOUNDATION 3 

John Herschel and Playfair were among the first 
to speak out , Sir Humphry Davy began a book 
upon the subject, but died (1828) before complet- 
ing it Charles Babbage, however, while Lucasian 
Professor of Mathematics at Cambridge, published 
(1830) his Reflexions on the Decline of Science in 
England, and this work was dealt with m the 
Quarterly Review by Sir David Brewster,' whose 
article is a review not only of Babbage’s book, but 
of the whole position of science in this country as 
compared with others 

Brewster’s Views on the Position of Science 

Brewster was a man capable of strong sym- 
pathies and (on required occasion) an ardent cham- 
pion , and the common literary style of the period 
was certainly not a medium for understatement 
‘The retuni of the sword to its scabbard,’ he 
wrote, ‘ seems to have been the signal for one 
universal effort to recruit exhausted resources, to 
revive mdustry and civilisation, and to direct to 
their proper objects the genius and talent which 
war had either exhausted in its service or repressed 
m its desolations In this rivalry of skill, England 
alone has hesitated to take a part Elevated by 
her warlike triumphs, she seems to have looked with 
contempt on the less dazzlmg achievements of her 
philosophers, and, confidmg m her past pre-emmence 
m the arts, to have calculated too securely on their 
permanence Bribed by foreign gold, or flattered 
by foreign courtesy, her artisans have quitted her 

^ Vol xlui, pp ^05et9€q The artiolo u unugned, but lU 4uthonhip 
u confirmed m Home Ltfe oj S\r Dawi Brewster (1809)^ bj Bin B1 M 
Gordon, hu daughter, and in other referencee 
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service — her machinery has been exported to dis- 
tant markets — the mventions of her philosophers, 
sbghted at home, have been eagerly mtroduced 
abroad — her scientific mstitutions have been dis- 
couraged and even abolished — the articles which 
she supplied to other States have been gradu- 
ally manufactured by themselves , and, one after 
another, many of the best arts of England have 
been transferred to other nations . The 

abolition of the Board of Longitude, the only 
scientific board m the kingdom, at last proclaimed 
the mortifying mteUigence, that England had re- 
nounced by Act of Parhament her patronage, even 
of the sciences most mtunately connected with her 
naval greatness ’ 

The existence of such conditions as this sombre 
picture delmeates is scarcely a matter for wonder 
when the political and economic state of the country 
IB recalled , but Brewster did not blame that solely 
or even primarily He hit out all round. He was 
severe (m a manner that is still not unfamihar) 
upon our learned societies, although he admitted 
that ‘ persons who are deeply occupied with their 
own studies and affairs, cannot devote much 
personal attention to the management of the 
societies of which they happen to be mfluential 
members ’ , but he rated the Royal and other 
societies for their failure to press the claims of 
science upon the Government. He summed up the 
position of British scientific men m the followmg 
words, contrastmg it with instances to the contrary 
drawn from foreign countries, and especially from 
France ' There is not at this moment, withm the 
British Isles, a single philosopher, however eminent 
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have been his services, who bears the lowest title that 
IS given to the lowest benefactor of the nation, or 
to the humblest servant of the Crown 1 ' This, it 
might be said, was an accident almost of the moment, 
although it was so far true that such names as James 
Watt, who died m 1819, were allowed to go down 
to posterity without the adornment of a title And 
it might have been supposed that an unaSected 
demand for such recognition was probably not one 
which would highly commend itself, then or at 
any time, to those qualified to bestow it , but the 
position criticised by Brewster was notably remedied 
within the one or two decades following the 
foundation of the Association. Our body m later 
years directly contributed to this state of affairs 
thus Fairbaijn, m 1861, was offered, but declined, 
the honour of kmghthood in consideration not only 
of his work as an engmeer, but also of his ‘ able 
presidency of the British Association ’ This instance 
18 by no means isolated 

' There is not a smgle philosopher ’—thus 
Brewster continues — ‘ who enjoys a pension, or an 
allowance, or a smecure, capable of supporting him 
and his family in the humblest circumstances ' 
There is not a single philosopher who enjoys the 
favour of his sovereign or the friendship of his 
ministers 1 ’ And thus in a peroration, Brewster sums 
up the mam points of his argument ' Enough, 
we trust, has been said to satisfy every lover 
of his country that the sciences and the arts 
of England are in a wretched state of depression, 
and their decline is mainly owing to the ignor- 
ance and supmeness of the Government , to the 
injudicious organisation of our 8cienti£.c boards 
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and institutionB ; to the indirect persecution of our 
scientific and literary men by their exclusion from 
all the honours of the State , and to the unjust and 
oppressive tribute which the patent law exacts 
from inventors ’ 

A negative attitude of dissatisfaction, unrelieved 
by any constructive suggestion for improvement, 
has piobably done more harm than good to the 
advancement of science, in individual instances, 
from Brewster’s day to this , but Brewster’s plaint 
IS not open to that charge The constructive 
proposal which is hia culminating point in the 
article under notice is that which concerns the 
present record most nearly 

‘ Can we behold unmoved the science of 
England, the vital principle of her arts, struggling 
for existence, the meek and unarmed victim of 
political strife ^ An association of our nobility, 
clergy, gentry, and philosophers, can alone draw 
the attention of the sovereign and the nation to this 
blot upon its fame Our aristocracy wdl not decline 
to resume their proud station as the patrons of 
genius , and our Boyles, and Cavendishes, and 
Montagues, and Howards, will not renounce their 
place in the scientific annals of England The 
prelates of our national Church will not refuse to 
promote that knowledge which is the foundation of 
pure religion, and those noble inquiries which 
elevate the mind, and prepare it for its immortal 
destination ’ 

The Deutscher Naturforscher Versammlunq 

It 18 clear from other passages in the above article 
that Brewster, like many men of science at the 
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time, was looking to the Continent for guidance m 
the task of strengthenmg the relationship between 
science and the public mterests And it has to be 
admitted that the British Association was founded 
upon a German model It is therefore a matter 
of historical concern to observe how closely that 
model was followed, and to that end to examine 
in some detail the objects and origin of the model 
itself This was the Deutsther Naturforscher Ver- 
sammlung, upon w'hich an article, WTilten m 1831 
by James F W'^ Johnston, appears in the Edi)i- 
burgh Journal of Science, N S vol iv As to the 
objects of the German society, Johnston writes 
m terms which almost exactly fit the case of the 
British Association to this day 

' The first object of these meetings is to promote 
acquaintance and friendly personal mtercourse 
among men of science , but other great and perhaps 
more important benefits grow spontaneously out 
of them They draw public attention to science 
and scientific men, and make people inquire con- 
-cernmg both them and their pursuits They 
exalt science in general estunation, and with it 
those who devote themselves to its advancement , 
and, above all, they spur on the Governments of the 
different States to examine into and ameliorate the 
condition of their scientific institutions , and to 
seek for men of true science to fill the chairs of public 
instruction. Such and siiiiilar benefit* have already 
resulted from the meetings m Germany Might not 
similar results in our own country be looked for 
from a similar institution * ' 

The German society was ongmated by Lorenz 
Oken (1779-1861), who became Professor of Natural 
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History at Jena in 1807, and later (1827) Professor 
of Physiology at Munich In 1817 he started a 
monthly journal of literature and science, the Ists, 
mto which he introduced a political bias which cost 
him his chair at Jena, and no doubt fomented the 
suspicion with which (in accordance with their bent) 
various Government authorities viewed the earlier 
meetmgs of the new association For it was in the 
Ists that Oken first promulgated ' the plan of a 
great yearly meetmg of the cultivators of natural 
science and medicine, from all parts of the German 
fatherland ’ He was evidently not easily frightened 
by the discountenance of government authority 
Johnston thus describes him ‘ Oken is a little 
man of dark, yet sanguine complexion, and 
features whose habitual, if not natural, expression 
is severity and determination His dark eye and 
compressed lips have a forbidding and distance- 
keeping expression, for one can read upon them our 
own national motto, ‘‘ Nemo me impune lacessit ” ’ 
Other scientific workers, it may be surmised, were 
more timid than he at any rate the first meetmg 
of the Deutscher Naturforschei Versammlung, 
which took place at Leipzig in ] 822, attracted a 
company of little more than thirty persons. But 
the seed germmated, and the plant flourished at 
successive annual meetmgs in HaUe, Wurzburg, 
Frankfort, and Dresden, while at Munich in 1827 
royal patronage helped to dissipate the remains of 
political suspicion The society now began to take 
the shape famdiar m the development of the 
Bntish Association the members ‘ began to reckon 
their numbers by hundreds , and the amount and 
variety of subjects brought forward at their public 
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meetings havmg mcreased beyond expectation, it 
was found necessary to break themselves up into 
sections, of which the botanists, an amiable and 
enthusiastic race of men, first set the example ’ 

The next meetmg, at Berlin (1828), set the seal 
upon the success of the movement The Prussian 
Government, reversmg its previous attitude, under- 
took the organisation , lavish hospitality was ex- 
tended to visitors , excursions, fetes, and concerts 
appear in the programme. The president was 
Alexander Humboldt British science was re- 
presented b}" Charles Babbage In the foUoiving 
year (1829), at Heidelberg, Tiedemann, from the 
chair, took a happy view of the position of science 
m the civilised world ‘ Whereas in former times 
men regarded the mquisition of nature as a pleasant 
but useless employment, and as a harmless pastime 
for idle heads, they have of late years become daily 
more convinced of its influence upon the civilisation 
and welfare of nations, and the leaders of the public 
are everywhere bestirrmg themselves for the erection 
of establishments to promote its advancement and 
extension ' Among those who attended this meet- 
ing we find Robert Brown, ‘ of whom,'’ Johnston 
writes, ‘ Agardh said to me, “ I believe him to be the 
greatest botanist of this or any other country ” ' 

‘ Andrew Duncan, Materia Medica, Edmburgh,’ also 
signed the roll 

How close was the parallel between the German 
and the subsequently estabbshed British Associa- 
tion may be gathered from a few details quoted 
from Johnston’s article already cited ‘ It has be- 
come now a matter of debate among the cities of 
Germany, which shall have the honour of receiving 
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tie society at their anniversary To have the 
smallest chance, the city desirous of the honour 
must either be represented by a deputation of 
members attending the meeting, or must otherwise 
express to the society, through its president, its 
desires its claims, and the efiorts it will make for 
general accommodation ’ The inviting deputation 
IS still a yearly feature at meetings of the General 
Committee of our own Association on many occa- 
sions more than one deputation have entered into 
competition , on many more, only tactful nego- 
tiation beforehand, on the part of officers of the 
Association, has relieved the General Committee of the 
invidious necessity of deciding between rival claims 
The notice from which we are quoting, besides 
summarising the history of the Deutscher Natur- 
forscher Versamrnlung, deals specifically with the 
meeting at Hamburg in 1830, when for the first time 
a place devoid of any local scientific institutions or 
interests was chosen, and the president was Bartels, 
the chief burgomaster In early days, as will be 
seen later, presidents of the British Association also 
were commonly connected with the places of meet- 
ing where they occupied the chair Johnston, at 
Hamburg, came into conflict w ith the local secretary 
‘It IS not my intention to say anything harsh of 
Dr Fncke [a leading surgeon of the city], but 
certainly his temper, his manner towards the 
strangers, and his general conduct m the discharge 
of bis office, showed him to be entirely unfitted 
for so distmguished and peculiar a charge ’ If 
allowances be made for differences of national 
temperament, there is a certain familiarity in the 
following picture of the general meetmg-room (we 



DEUTSCHER NATURFORSCHER 11 

call it the Reception Room) at Hamburg in 1830 • 
I consider it a strong inducement to be early 
m repairing to the place of meeting, that the scenes 
which ensue on every fresh arrival may be seen and 
enjoyed. A man in his travelling-dress walks into 
the room, and goes straight up to a group on his 
left, where he recognises a well-known face A 
scream of joyful recognition, and a host of loud 
exclamations, and a mutual behugging and beslob- 
bering with salutations, first on one side of the 
face and then on the other, with various shaking ot 
hands and other such gestures attract the general 
attention , and " Who is that* — who is that * ” goes 
from one to another , and then there is a move of 
the men who know him, or who have heard of and 
wish to know him. and the rest are beginning to 
resume their conversation, when a second inter- 
ruption anses from the entrance of a great man in 
another science, and another set of men is set on 
the qm vive, and thus perhaps an entire hour may 
be most delightfully spent in merely looking on, in 
studying the physiognomy, and in watchmg the 
phases of expression and deep interest that pass 
over the countenances of difierent individuals by 
the mere presence and contact of others, votaries 
of the same branch of study, whom they have 
hitherto known only by their labours, but whom, 
though unseen, they have deeply venerated ’ The 
study of physiognomy (always of some interest) 
appears in another connexion, which is familiar 
also to this day — and has many a time led the 
local caricaturist to take cogmsance of a British 
Association meetmg — when our narrator pictures 
the scene at a Hamburg cafe, where ‘ at the cry 



12 


FOUNDATION AND OBJECTS 


“ Da geht em Naturforscher ” there was a 
hustling and a justlmg, a knocking over of chairs 
and tables, and a scrambling for hats, as everyone 
humed to the door to see what the animal was like, 
and if it walked on two legs or four on its way up 
the Jungfernstieg ’ 

The German society at Hamburg transacted a 
great part of its work in sections, of which there 
was one for each of the following subjects or 
groups of subjects mmeralogy , botany , zoology, 
zootomy, anatomy, and physiology , practical medi- 
cme , physics and chemistry , pharmacy For 
the rest, there were of course general meetmgs, 
and there were visits to various mstitutions, and 
excursions m plenty One British representative 
writes feelmgly of a rough crossmg to Heligoland, 
and the lack of scientific interest which he found in 
the island 

Our debt to the German model is sufficiently 
demonstrated by these examples The German 
Association now has its headquarters at Leipzig 
Its title 18 the Gesellschaft Deutscher Natiiiforscher 
und Arzte In the light of recent discussion upon 
the orgamsation of our own sections, it is of some 
mterest to observe that the German association is 
divided into a large but varying number, arranged 
under a Naturwissenschafthche and a Medi/inische 
Hauptgruppe, 


Brewster and the Yorkshire Philosophical 
Society Phillips and Harcourt 

There is no reason to doubt (though doubt has 
been expressed) that Brewster should be regarded 
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as the pnme mover among the founders of the 
British Association. For though, as we shall pre- 
sently see, he had collaborators no less active than 
himself, he claims priority m an article in the 
Edinburgh Journal of Science, N.S vol v, 1831, 
begmnmg ' Some months ago it occurred to the 
editor of this work [himself] that the general 
mterests of science ought be greatly promoted by 
the establishment of a Society of British Cultivators 
of Science, which should meet annually in some 
central town m England He accordingly corre- 
sponded with several influential mdividuals 
Among these was John Phillips, the secretary of 
the Yorkshire Philosophical Society, to whom 
Bicwster had proposed the first practical step 
towards the foundation of the Association m the 
following letter 

‘ Allerby by Melrose, Feh 2Zrd, 1831 

‘ Dear Sir, — I have taken the liberty of writing 
voii on a subject of considerable importance It is 
proposed to establish a British Association of Men 
of Science similar to that which has existed for 
eight years m Germany, and which is now patron- 
ised by the most powerful Sovereigns m that part 
of Europe The arrangements for the first meetmg 
are now in progress, and it is contemplated that it 
shall be held at York as the most central city m the 
three kmgdoms 

' My object m writmg to you at present is to 
beg that you would ascertam if York will furnish 
the accommodations necessary for so large a meetmg, 

^ Not, it mty be remarked, the Edti^bvr^h Philoaophical Journal, 
M MurehitOD baa it in hia RecoUeciums 
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which might perhaps consist of above 100 mdi- 
viduals — if the Philosophical Society would enter 
zealously into the plan, and if the Mayor and m- 
fluential persons m the town and m the vicinity 
would be likely to promote its objects. 

‘ The principal objects of the Society would be 
to make the cultivators of science acquainted with 
each other, to stimulate one another to new exertions 
— to brmg the objects of science more before the 
pubhc eye and to take measures for advancmg its 
interests and accelerating its progress 

‘ The Society would possess no funds — make no 
collection and hold no property — the expenses of 
each Anniversary Meeting bemg defrayed by the 
members who are present 

‘ As these few observations will enable you to 
form a general opinion of the object in view, 1 shall 
only add that the time of meeting which is likely 
to be moat convenient would be about the 18th or 
25th July 

‘ I am. dear Sir, ever most truly yours, 

‘ D Brewster ' 

The Yorkshire Philosophical Society (which still 
flourishes, havmg about 600 members) had been 
founded at York in 1821, ‘ to promote science m 
the district by establishing a scientific library, 
scientific lectures, and by providmg scientific ap- 
paratus for origmal research Its more particular 
object was to elucidate the geology of York- 
shire ’ ^ Brewster had chosen wisely m openmg 
his negotiations with a well-established society 

^ From a pamphlet written and pubhahed by Willmm H HamaoD, 
on The Founding of the British Assoeialicn, London, 1S61, m oonnexion 
with the jubilee meeting 
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under the guidance of keen officers, who took up 
his proposals warmly Harcourt and Phillips 
moved the council of the Yorkshire Philosophical 
Society to approach the Corporation of the City 
of York, with the result that the town clerk wrote 
to Phillips (March 9, 1831) that the Lord Mayor 
and some others of the magistrates ' would have 
great pleasure in domg everythmg that lies m 
their power to promote the objects of the Society 
mentioned by Dr Brewster, and they rejoice that 
York IS fixed upon as the place for holdmg its 
meeting ' The subsequent correspondence which 
survives, relating to the preliminary organisation 
of the meetmg, is almost wholly between Phillips 
and John Robison, but James Johnston, who, as 
we have seen, was acquainted through personal 
experience with the working of the German asso- 
ciation, took a hand, bringing forward various sugges- 
tions based upon the practices of that body, which 
he evidently admired 


The First Meetino York, 1831 

The mother-society of the British Association 
IS the Yorkshire Philosophical Society, for it was 
in the name of the council of that body that the 
first public circular calling attention to the proposed 
meeting ' of the Friends of Science ’ was issued 
(July 12, 1831) to other societies and to individual 
‘ cultivators and promoters of science ’ A com- 
mittee of management was formed in York with 
Harcourt as chairman and Phillips as secretary, and 
* the first general meeting took place on the evenmg 
of Mondi^ th,e ,^fith of September [1831] It was a 
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preparatory meeting, but so showy and glittering 
that a stranger might have thought men had here 
met together to turn philosophy into sport, rather 
than to cultivate science in earnest But it was only 
the first proof, of which we afterwards received many, 
of the kindly feelings and hospitality of the people 
of York, which had induced them on this occasion 
to assemble — ladies and gentlemen with equal zeal — 
to do honour to science ’ (Johnston) It was Phillips, 
very appropriately, who gave the first scientific 
address to the Association at this first informal 
meetmg he spoke extempore on the more note- 
worthy geological features of Yorkshire, and exhibited 
specimens The meeting took on a more formal 
aspect on the following morning, when, on Brewster’s 
motion, Viscount Mdton, President of the Yorkshire 
Philosophical Society, took the chair He addressed 
the assemblage as ‘ Gentlemen,’ and thereby dis- 
covered a germ of future disputation , for women 
were not admitted to the earber scientific meetings 
of the Association ^ Harcourt and Phillips then 
spoke on the origin and organisation of the meeting, 
and Harcourt formally proposed the foundation of 
‘ a British Association for the Advancement of 
Science, having for its objects, to give a stronger 
impulse and more systematic direction to scientific 
inquiry, to obtain a greater degree of national atten- 
tion to the objects of science, and a removal of those 
disadvantages which impede its progress, and to 

^ This became a b\inung quesUoa Buckla&d wrote to MurohiaoD, 
m connexion with the Beoond meetmg * Everybody whom 1 spoke 
to on the subject agreed that if the meeting u to be of eoientiflo 
utility, ladies ought not to attend the reading of the papers— especially 
in a place like Oxford — as it would at once turn the thing mto a sort 
of Albemarle dilettanti meeting ' See, further, p 99 
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promote the intercourse of the cultivators of science 
with one another, and with foreign philosophers ’ 
He enlarged at length and very eloquently upon 
the desirability of such a foundation and upon the 
methods of its working he followed his address with 
a senes of resolutions (of which the first, giving effect 
to the foundation, was seconded by Brewster) which 
laid down the objects and rules of the Association , 
and he must be regarded as its law-givei It is 
appropriate, therefore, to quote wnth some liberality 
from his speccli, more especially as he gives a clear 
general idea of the position of science in the British 
islands at the period 

Some difference of opinion may exist [he 
said] as to the want in which we stand of a new 
Association, to give a stronger impulse aud a more 
systematic direction to scicntifac inquiry 

‘ 1 do not rest my opinion, gentlemen, of this 
want upon any complaint of the decline of science in 
England It would be a strange anomaly if the 
science of the nation were declining, whilst the 
general intelligence and prosperity increase There 
IS good reason, indeed, to regret that it does not make 
more rapid progress in so favourable a soil, and that 
its cultivation is not proportionate to the advantages 
which this country affords, and the immunity from 
vulgar cares which a mature state of social refinement 
implies But, in no other than this relative sense, 
can I admit science to have declined in England 
What three names, if we except the name of Newton, 
can be shown in any one age of our scientific history 
which rank higher than those of men whose friend 
ship we have enjoyed, by whose genius w'e have been 
warmed, and whose loss it has been our misfortune 
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prematurely to deplore, the names of Davy, Wollaston, 
and Young i And there are men still remaining 
among us, individuals whom I must not mention, 
present in this meeting, and absent from this meeting, 
whose names are no less consecrated to immortality 
than theirs 

‘ But it IS not by counting the great luminaries 
who may chance to shine in this year or that — in 
a decade of years, or a generation of men — that 
ne arc to inlorni ourselves of the state of national 
science Let us look rather to the numbers engaged, 
effectually, though less conspicuously, in adding by 
degrees to oui knowledge of nature , let us look to 
the in( reuse of scientific transactions and journals, 
let us look, gentlemen, at the list produced this day 
of Philosophical Societies which have grown up in 
call paits of the kingdom The multipliciition of 
these new and numerous institutions indicates a 
wide extension of scientific pursuits The funds so 
liberally contributed to their support bear evidence 
of an enlarged disposition in the public to promote 
such pursuits. 

‘ It IS on this very ground I rest the necessity 
and the practicability of establishmg in science a 
new and impulsive directive force, that there are new 
and more abundant materials to be directed and 
impelled. . . . 

‘ I am not aware, gentlemen, that m executing 
such a plan we should intrude upon the province of 
any other institution There is no society at present 
existing among us which undertakes to lend any 
guidance to the individual efforts of its members, 
and there is none, perhaps, which can undertake it. 
Consider the differences, gentlemen, between the 
limited circle of any of our scientific councils, or even 
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the annual meetings of our Societies, and a meeting 
at which all the sciences of these kingdoms should 
be convened, which should be attended, as this 
first meeting you see already promises, by deputa- 
tions from every other Society and in which foreign 
talent and character should be tempted to mingle 
with our own. With what a momentum would such 
an Association urge on its purpose ' What activity 
would it be capable of exciting ' How powerfully 
would it attract and stimulate those minds which 
either thirst for reputation or rejoice m the light and 
sunshine of truth • 

' The Royal Society still embodies in its list every 
name which stands high in British science, it still 
communicates to the world the most important of 
our discoveries, it still crowns with the most coveted 
honours the ambition of successful talent, and when 
the public service requires the aid of philosophy^ it 
still renders to the nation the ablest assistance and 
the soundest counsel Nevertheless, it must be 
admitted, gentlemen, that the Royal Society no 
longer perforins the part of promoting natural 
knowledge by any such exertions as those which we 
now propose to revive As a body, it scarcely labours 
itself, and does not attempt to guide the labours of 
others 

‘ Hence it happens that when any' science becomes 
popular, and those who interest themselves in its 
advancement perceive the necessity of working for 
it by united exertions, that science is detached from 
the central body , first one fiagmeiit falls off, and 
then another , colony after colony dissevers itself 
from the declining empire, and by degrees the 
commonwealth of science is dissolved The new 
societies distinguish themselves by their diligence 
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and activity , the parts of knowledge which thus 
receive more distinct attention, and are propelled by 
more undivided labour, make rapid advances , and 
each separate undertaking justihes itself by the most 
promising appearances and undeniable fruits 

‘ This 13 a ncu stage, gentlemen, in the progress 
of science , a new state of thmgs which, whilst it is 
attended certainly with great advantages has some 
cuiisequences of doubtful aspect to the highest aims 
of philosophy As the facts and speculations m any 
depaitment of kiiowdedge aie multiplied, the study 
of it has a tendency to engross and confine the views 
of those by whom it is cultivated , and if the system 
of separate societies shall encourage this institution, 
science will be in the end retarded bv them more 
than it is at first advanced The chief iiitei’jiretcrs 
of nature have always been those wlio grasped the 
widest lield of inquiry, who Jane listened with t)ic 
most universal curiosity to all iiifoiiuation, and felt 
an interest in every question wliicli the one gieat 
system of nature presents Nothing, 1 thinlc, could 
be a more disastrous event for the sciences than that 
one of them should be in any manner dissociated 
from anolhei, and nothing can conduce more to 
prevent tliat dissociation than tlie bringing into 
mutual contact men who have exeicised great and 
equal poweis of mind upon different pursuits , 
nothing more fitted to shame men out of that unplulo- 
sophical contempt which they are too apt to feel foi 
each other’s objects , nothing more likely to open to 
them new veins of thought, which may be of the 
utmost importance to the very inquiries on which 
they are more peculiarly intent 

‘ There is a defect in these separate societies, in 
respect to their own immediate objects, which I am 
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sure no member of them would wish to dissemble, 
and which arises from the narrow basis on which they 
are of necessity built It is not only that the con- 
stant converse of men, who, to borrow the expression 
of Goldsmith, have often travelled over each other’s 
minds, 18 not half so effectual in striking out great 
and unexpected lights, as the occasional intercourse 
of those who have studied nature at a distance from 
each other, under various circumstances and m 
different views , but it is also, gentlemen that none 
of our existing Societies is able to concentrate the 
scattered forces even of its own science , they do not 
know, much less can they connect and employ, that 
extensive and growing body of humble labourers 
who are ready, whenever they shall be called upon, 
to render their assistance 

‘ Scientific knowledge has of late years been more 
largely infused into the education of eieiv class of 
society, and the time seems to be arrived tor taking 
advantage of the intellectual improvement of the 
nation Let Philosophy at length come foilh and 
show herself in public , let her hold hei couit in 
different parts of her dominions and von will .see 
her suriounded b\ loyal retainers, who will deiive 
new light and zeal from her presence and contiibute 
to extend her power on every side 

' But even the experienced in science will bene- 
fit bv consultation with each other, for there are 
different degrees of experience, and no solitary in- 
dustry or talent can ever hope to equal the power 
of combined wisdom and concerted laboui Above 
all, consider, gentlemen, the excitement to exertion 
which will be felt by those who are solicited to 
undertake an inquiry at one of these meetings, and 
pledged to produce the investigations at another 
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The greatest minds require to be urged by outward 
impulses, and there is no impulse more powerful than 
that which is exercised by publicly esteemed bodies 
of men Even Newton’s papers might have remained 
unfinished, but for the incentive of such a solicita- 
tion In a letter which I have lately received from 
Mr Conybeare, and m which he expresses a deep 
regret at finding himself unexpectedly prevented 
from attending this meeting, the benefit in these 
respects which may be looked for from a general 
scientific combination is described with the energy 
of his ardent and comprehensive genius “ Your 
proposal, ” he says, “ for ingrafting on the annual 
reunion of scientific men, a system of effecting such a 
concentration of the talent of the country as might 
tend more effectually to consolidate and combine its 
scattered powers, to direct its investigations to the 
points which an extensive survey thus generalised 
would indicate as the most important^ — benefited 
by all the aids which the union of powerful minds, 
the enlarged comparison of different view’s, and a 
general system of intelleclual co-operution could not 
fail to afford, fills me with visions too extensive 
almost to allow me to write with sufficient calmness 
of approbation The coiubincd advantages, including 
at once the moat powerful stimulus and the most 
efficient guidance of scientific research, which might 
emanate from such a point of central union seem to 
me to be beyond calculation If views like those you 
have sketched could be realised, they would almost 
give a local habitation and a name to the philo- 
sophical academy of Bacon’s Atlantis, when ‘ dners 
meetings and consults ’ of the united body of Depre- 
dators, Compilers, Pioneers, etc , suggested new 
experiments of a higher light and more penetrating 
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nature to the lamps, and these at length yielded 
materials to the mterpreters of nature ” 

‘ To that great model of a national Institution 
for the advancement of science I have already 
adverted to-day, us I have formerly directed to it 
the attention of the Yorkshire Philosophical Society ; 
it 18 here referred to by Mr Conybeare, and by a 
remarkable coincidence of ideas we have the same 
reference from Mr Harvey, who in a letter from 
Plymouth, which he has addressed to the Secretary 
of the meeting, observes, that “ Bacon alludes to 
circuits or visits of divers principal cities of the 
kingdom as forming a distinguished feature of the 
New Atlantis What Baron,” he adds, “ foresaw 
in distant perspective, it has been reserved to our 
day to realise, and as his prophetic spirit pointed out 
the splendid consequences that woulcl result generally 
from institutions of this kind, so may we hope that 
the new visions which are opening before us may be 
productive of still greater efiects than have yet been 
beheld, and that the bringing together the cultivators 
of science from the North and the South, the East 
and the AVest may fulfil all the anticipations of one 
of the greatest minds that ever threw" glory on our 
intellectual nature 

‘ We propose tliat all members of Philosophical 
Societies in the British Empire shall be entitled to 
become members of the Association, on enrolling 
their names, and engaging to pay such subscription 
as may be agreed upon, the amount of which sub- 
scription, we think, ought to be low , and we propose 
that the members sliall meet for one week in every 
} ear at different places in rotation , in ordei by these 
migratory visits to extend the sphere of the Associa- 
tion, to meet the convenience of distant districts in 
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turn, and to animate the spirit of philosophy m all 
the places through which the meetings may move, 
without rendering them burthensome to any 

‘ But the governing or executive power of the Asso- 
ciation, we think, should be vested in a more select, 
though still numerous body, and placed in the hands 
of those who appear to have been actually employed 
in working for science We propose, therefore, that 
the General Committee shall consist of all memhers 
present at a meeting who have contributed a paper 
to any Philosophical Society, which paper has been 
printed by its order, or with its concurrence , taking 
this as the safest definition of the class of persons 
intended, but leaving power to the Committee to 
add to its own number, and to admit into the Associa- 
tion other members at its own discretion , and ne 
propose that it shall sit duringthe time of the meeting, 
or longer if necessary, to regulate the general affairs 
of the Association, to manage the business of the 
session, and to settle the principal scientific arrange- 
ments for the ensmng meeting 

‘ We recommend, however, that these arrange- 
ments should be first digested, and the particular 
advancement of every science specially looked to by 
Sub-committees, vv hich the General Committee shall 
appoint, placing severally on each those members 
who are most conversant with the several branches 
of science We propose that the Sub-committees 
should select the points in cacli science which most 
call for inquiry, and endeavour, under the autliority 
of the General Committee, to engage competent 
persons to investigate them , that where the subject 
admits of the co-operation of scientific bodies, the 
Sub-committees should recommend application to 
be made for that assistance , and that they should 
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attend especially to the important object of obtaining 
reports in which confidence may be placed, on the 
recent progress, the actual state, and the deficiencies 
of every department of science 

' On the last of these points I beg leave to quote 
the opinion of an able and zealous philosopher, the 
Professor of Mineralogy at Cambridge, who has been 
prevented by hiS public duties at the University from 
attending the meeting, but who nevertheless takes 
the deepest interest in its objects A collection of 
reports, says Professor Whewell, concerning the 
present state of science, draw'ii up by competent 
persons, is on all accounts much w anted , in order 
that scientific students may know where to begin 
their labours, and in order that those who pursue 
one branch of science may know how to communicate 
with the inquirer in another For want of this know- 
ledge we perpetually find speculations pubhshed 
which show the greatest ignorance of what has been 
done and written on the subjects to which they refer, 
and which must give a very unfavourable impression 
of our acquirements to well-informed foreigners 

' It is evident that if the plan which I have thus 
far explained should be carried into effect, the 
deliberations of the Committee to be formed at the 
present meeting will provide the chief materials 
for the considerations of the next Those investiga- 
tions and those surveys of science w^hich shall have 
been suggested and procured by^ the committees 
and officers of the Association wiU be entitled to 
the priority, though other coniinunications may be 
accepted as far as the duration of the session will 
allow Professor Whewell conceives “ that if this 
meeting were to request from one or tw o among the 
most eminent men m the various branches of science. 
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statements to be presented next year of the advances 
made m each department, and the subjects of re- 
search which they consider at present the most 
important and promising, such a request would be 
respectfully attended to ” Gentlemen, I do not doubt 
that it would , neither do I doubt that a simple 
request from this meeting would be successful in 
procuring new researches to be made , and should 
the funds of the Association hereafter admit of its 
going further, and ofienng prizes for particular 
investigations, then would another prolific source 
be opened from which the scientific materials of our 
meetings would be derived. 

‘ This, indeed, would only be another, and a very 
powerful, method of carrying on the system which 
we recommend of advancing science in determinate 
lines of direction 

‘ An enterprise like this has no danger to fear, but 
from a deficiency of zeal and union in carrying it into 
effect It must undoubtedly fail if it meets only 
wuth imperfect co-operation and cold support. But 
if it shall recommend itself to the full approbation 
of men of science, if it appears to you, gentlemen, 
desirable to undertake it the Association will have 
competent sponsors in the present assembly, who will 
stand pledged not only for ihs early encouragement, 
but for those future exertions which will be required 
to ensure its success The council of the Yorkshire 
Philosophical Society have not the presumption to 
dictate to this meeting the course which it may 
be lor the interests of philosophy to pursue They 
collected, in the first instance, the best opinions which 
they could obtain, before they proceeded to mature 
their plan, and they now wait for the opinion of the 
eminent persons who are here assembled, before they 
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can assure themselves that it is as feasible m practice 
as it appears in theory ’ 

It will be seen from one of the above paragraphs 
that the government of the Association was conceived 
on the broadest lines to be in the hands of a General 
Committee, for service upon which any member 
should be eligible who, as the present rule lays 
down, 'by the publication of works or papers' has 
‘ furthered the advancement of knowledge in any of 
those departments which are assigned to the sections 
of the Association ' This wise though not difficult 
qualification, together with membership under 
certain conditions ex officio, has given the General 
Committee a roll of some 700 names at the present 
day, and at the outset it was clear that a body so con- 
stituted could not be expected to deal with details 
of administration In 1832, therefore, the General 
Committee constituted the Council, a less unwieldy 
body, to discharge adniinistnitive functions while 
the General Committee exercises powers of super- 
vision and legislation It is an ingenious develop- 
ment of later years that while the General Committee 
appoints the Council, the Council admits members to 
the General Coininittee 

Recollections of Eirly Meetings (Brewster 
Murchison Sedgu ick Whewell) 

When Brewster, in 18.W, looked back upon the 
birth and early years of the Assoiintion fioni its 
presidential chair, he spoke as follows ‘ Sir John 
Robison, Professor .lohiiston, and Professor J 1) 
Forbes were the earliest friends and promoters of 
the British Association They went to York to 
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assist in its establishment, and they found there 
the very men wlio were qualified to foster and 
organise it The Rev Mr Vernon Harcourt, whose 
name cannot be mentioned here without the expres- 
sion of our admiration and gratitude, had provided 
laws for ita government, and, along with Mr Phillips, 
the oldest and most valuable of our office-bearers, 
had made all those arrangements by which its 
success was ensured Headed by Sir Roderick 
Murchison, one of the very earliest and most active 
advocates of the Association, there assembled at 
York about 200 of the friends of science Dalton, 
Pritchard, Greenough, Scoresby, William Ssmith, Sir 
Thomas Brisbane, Dr Daubeiii, Dr B Llovd, 
Provost of Trinity College, Dublin Piofessor Potter, 
Lord Fitzwilliam, and Lord Morpeth took an active 
part in its proceedings , and so great was the interest 
which they excited that Dr Daubeny ventured to 
invite the Association to hold its second meeting 
at Oxford Here it received the valuable co-opera- 
tion of Dr Buckland, Professor Powell, and the other 
distinguished men who adorn that seat of litoiature 
and science Cambridge sent us lier constellalion 
of philosophers — bright with stars of the first magni- 
tude — Whewell, Peacock, Sedgwick, Airy, TTerschel 
Babbage, Lubbock, Challis, Kclland, and Hopkins , 
while the metropolitan institutions were represented 
by Colonel Sabine, one of our general secietaiies , 
Mr Taylor, our treasurer , Sir Chailes Lyell, Colonel 
Sykes, Mr Brown, Mr Faraday, Professors Owen 
and Wheatstone, Dr Mantell, Lord Nortliampton, 
Lord Wrottesley, Sir Philip Egerton, and Sii Charles 
Lemon From Ireland we have received the dis- 
tinguished aid of Lord Rosse, Lord Enniskillen, 
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Lord Adaie, Dr Robinson, Dr Lloyd, Sir William 
Hamilton, and Professor MacCuUagh , and men of 
immortal names were attracted from the continents 
of Europe and America— Arago, Bessel, Struve, 
Liebig, Jacobi, Levcrner, Encke, Ermann, Kupffer, 
Ehrenberg, Matteucci, Rogers, Baulie, and Agassiz ’ 
Murchison was a trustee of the Association from 
1832 to 1870, a general secretary from 1836 to 1845, 
and president in 1846 He is, therefore, one of the 
best authorities for the early history of the Associa- 
tion, and in the following paragraphs we quote freely 
from the memoir of him by Sir Archibald Geikie 
(1875) From York, towards the close of the first 
meeting, he wrote thus to Whewell , ‘Before I 
entered luto the “ British Association ” which the 
meeting at York has given rise to, I w’as very desirous 
of weighing the men who were eventually to carry 
us through I was really very mainly induced to 
join it in consequence of your letter to William 
Vernon [Harcourt], and I was quite decided m doing 
so w hen I saw the calibre of the men he had assembled, 
and the promise of support from those who could 
not attend Brewster really astonished every- 

one with the brilliancy of his new lights, old Dalton, 
“ atomic Dalton,^’ reading his own memoirs, and reply- 
ing with stiaightforward pertinacity to every objec- 
tion in the highly instructive conversations which 
followed each paper I had no memoir ready 

myself, and did not intend to rob the Geological 
Society of anything intended for them, but I found 
that a poor and hard-worked druggist of Preston,^ 

* Mr W Gilbertsou (aoc Bri( Asaoc Rep , 1831-2, p 82) The 
shells referred to are in the Geological Museum, Jeiinyn Street, 
London 
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Lancashiie, who had made some years ago a very 
important, observation on the existence of shells of 
existmg species in the gravels and marls of Lanca- 
shire at 300 feet above the sea, and at distances of 
fifteen and twenty miles from the sea, was present 
I took the opportunity of turning lecturer, and 
having visited those parts this summer, I brought 
out my little druggist with all the eclat he merited 
This Is another practical exemplification of the good 
arising from such a reunion The Archbishop had 
all the party on one of the days, and it would have 
gratified the liberality of Cambridge to have seen old 
Quaker Dalton on his Grace’s right hand Pray act 
cordially with us, and if Adam [Sedgwick] my great 
master, and yourself will only go along with us, the 
third meeting will unquestionably be at Cambridge 
Rely on it, the thing must piogress, all the good men 
and true here present are resolved to make it do so ’ 
Of the following meeting Murchison wrote thus 
in his journal ‘ The summer of 1832 was begun 
with the Oxford meeting of the British Association, 
and of this I need say nothing more than that, under 
the presidency of Buckland, the body was then 
licked into shape, and divided into six sectiona As 
the mass of the great guns of the metropolis had now 
joined us, and also Sedgwick, Whewell, and the best 
men of Cambridge, our success was assured Alto- 
gether it was (thanks to its proposer, Daubeny) a 
most auspicious meeting, the more so as it terminated 
with an invitation for the next year from Cambridge, 
with my dear colleague, Adam Sedgwick, as praeses ' 
The meetings of 1834 and 1835 were appro- 
priately held m Scotland (Edinburgh) and Ireland 
(Dublin), following upon the three first meetings in 



EARLY MEETINGS 


31 





Jl^ /2 Ji£vdfy, 

Signatures (rwlucocl) Eroni a collection made at the Cambridge Meeting, 1833 
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England In connexion with the Irish meeting a 
pictuiesque story is vividly told in Sedgwick’s ‘ Life 
and Letters,’ how, going from Liverpool to Dublin 
by a special steamer detailed for the service of the 
Association, he was called upon to baptise the infant 
son of the captain on board , how the congregation 
assembled to the sound of a newly invented bell- 
buoy which the vessel was just then passing , and 
how Sedgwick was moved by the occasion to a 
wondeiful address on the aims of science toward 
divine truth The second Irish meeting, at Cork 
111 1843, was far less successful than the first the 
state of southern Ireland was at the time so unsettled 
that Murchison was in serious doubt as to the safety 
of holding d meeting there , and the local arrange- 
ments were indifferent, so that Murchison declared 
that ‘ we never were so near shipwreck as at this 
Cork meeting ’ 

The majority of the leaders in the Association’s 
counsels at this period were in favour of restricting 
the circuit of summer annual meetings to places 
where a sufficiency of scientific support could be 
relied upon, but this policy was opposed by no less 
weighty an authority than WheweU He advocuited 
an extended range he wished the light of science 
to be distributed as widely as possible through the 
benighted provinces , and he feared that any town 
visited at too frequent intervals might take alarm 
at the expense incurred in connexion with the 
meetings Thus with reference to the proposal that 
a second meeting should be held at Cambridge in 1846, 
an animated debate took place there in the previous 
year, at which WheweU and Sedgwuck were pro- 
tagonists Sedgwick went the length of mvitmg the 
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Master of Tnnity, if he could not welcome the 
Association, at least to remain passive and ‘ shut 
himself up in his lodge ' He alleviated the sting 
of this onslaught, however, in the remainder of his 
speech, and Whewell, further persuaded by a long 
letter from Murchison, allowed himself to be over- 
ruled, though he held no office during the meeting 
Nor did he change his views, for as late as 1862 he 
commented adversely upon the Association’s decision 
to meet at Newcastle-on-Tyne in the following year 
‘ I think it 18 better,’ he wrote, ‘ to go to new places , 
Bath and Dundee urged their claims, and I do not 
like to have the thoughts of men of science turned 
mainly to war, as is done by making Sir W Armstrong 
the President ’ But he had by this time recognised 
the material advantage of meeting in a wealthy 
centre, for he added, ' The Association wants money, 
and ought to get it, for it spends a great deal ’ And 
Armstrong’s address, it is fair to record, contained 
but two short paragraphs on gunnery 


Opposition to the Association 

It is not to be supposed that there was no opposi- 
tion to the establishment of the Association there 
was plenty Reverting for a moment to the first 
meetmg at York, we may note that Murchison thus 
recalls this attitude, and incidentally gives a rather 
less favourable view of the meeting itself than that 
which he conveyed to Whewell ‘ The project 
having been transmitted to me m London in the 
spring of 1831, when I was President of the Geolo- 
gical Society, I at once eagerly supported it Nay, 
more, I wrote and lithographed an appeal to all my 
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scientific friends urpng them to join this new 
Association. But notwithstanding my energy, the 
scheme was for the most part pooh-poohed 
When . we were congregated from all parts, the 
feebleness of the body scientific was too apparent 
From London we had no strong men of other branches 
of science, and I was but a young president of the 
geologists , from Cambridge no one, but apologies 
from Whewell, Sedgwick, and others , from Oxford 
we had Daubeny only, with apologies from Buckland 
and others . . We were but a meagre squad to 
represent British science 

‘ Indeed, William Conybeare, afterwards Dean 
of Llandafi, had quizzed us unmercifully, as well as 
W Brodenp and Stokes, and other men of science 
The first of these had said that if a central part of 
England were chosen for the meeting, and the science 
of London and the South were to be weighed against 
the science of the North, the meeting ought to be 
held in the Zoological Gardens of the Regent’s Park ' 
It required, therefore, no little pluck to fight up 
against all this opposition ’ 

Murchison’s biographer adds the following note 
to the above quotation ‘ As an illustration of the 
kind of taunts amid which the British Association 
was born, the following sentence may be quoted 
from a letter written by J G. Lockhart, editor of 
the Quarterly Review, to Murchison just before the 
meeting " I presume you are going to the colt-show 
at York Don't make a fool of yourself among these 
twaddlers, who must, in such strength of reunion 
(considering what happens in all their minor associa- 
tions), be enough to disturb the temper, if not the 
brains of the <ro^TOTot. of which number is, of 
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course, the P G S L. ” ’ (i c the president of the Geolo- 
gical Society of London — Murchison himself) 

A few years later the Association came under 
fire from the pen of Charles Dickens In 1837-39 
he wrote for Bentley's Miscellany a senes of con- 
tributions subsequently collected as the Mudfog 
Papers, and in two of these he dealt trenchantly 
with the first and second meetings of ‘ the Mudfog 
Association for the Advancement of Everythmg 
Herein we may read of the doings and sayings of 
Professors Snore, Doze, and Wheezy , Messrs 
Muddlebranes and Drawley, Rummun and Pumpkin- 
skull, and many other such, duly set forth in sectional 
transactions, m which the sections of Zoology and 
Botany, Anatomy, Statistics and the rest are followed 
by that of Umbugulogy and Dilclmatensics, and 
the whole is served up with a spice of humour of 
characteristic flavour, if possibly to present taste 
something crude 

Looking forward a little, we find that this class 
of opposition persisted for some years after the 
Association had well established itself Murchison’s 
biographer refers as follows to this opposition, m- 
dicating its rather flimsy basis, and incidentally 
revealing wdiat might have been interpreted as a 
singularly ingenuous piete of journalistic touting for 
advertisement 

‘The Britisli A^soi laf ion was now fifteen years 
old It had come through its infancy so well that 
there could be no doubt of its vigorous growth 
Nevertheless, some of its early detractors continued 
their opposition, to which piquancy w'as given by the 
various ways in which derision and contempt could 
.ic expressed Among these persistent enemies, 



80 FOUNDATION AND OBJECTS 

the most conspicuous and formidable was The Times 
newspaper, which had followed the Association with 
the most uncompromising hostility, refusing at last 
to print the lucubrations of the philosophers unless 
inserted as advertisements, but continumg its sneering 
paragraphs or contemptuous articles. Some of the 
maligned body felt this keenly They could not 
realise that they had reaUy a ludicrous side , that 
their feasting and holiday-making, their frequent 
mutual laudation, and, above all, the opening which 
their meetings afforded for any hobby-rider to air 
hia crotchets, were features which could not but 
strike the non-scientific outsider, who, if he could 
not appreciate the science, might not unnaturally 
form but a poor estimate of the usefulness of the 
Association No one of the members winced more 
under these attacks tlian Murchison Once or twice, 
indeed, he had written to an editor either to protest 
against the spirit of his remarks, or to correct some 
error in a statement of fact Somehow the South- 
ampton meeting [1846 — the year of Murchison’s 
presidency] had evoked a renewed outburstf on the 
part of The Times “ Notwithstanding all my 
efiorts and those of my associates,” Murchison re- 
marks in hiB journal, " the meeting was held up to 
ridicule in The Times But I was nothing cowed, 
and at the public dinner at Soutliampton I declaimed 
against such ribald vulgarity and ignorance, saying 
I was ashamed my eminent foreign friends should 
go away with the impression that The Times in its 
vituperation of science represented my country, and 
I vehemently declared that temfora mulabuntur 
Afterwards, when visiting at Broadlands, I was com- 
plaining to Lord Palmerston of the injustice of such 
treatment ‘ Pooh, pooh 1 ’ said he ‘ Never mind 
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them , a man who la not Times-proof cannot succeed 
in hfe ! ”” 

Edward Forbes, a strong supporter of the Associa- 
tion, and wuth his peculiar breadth of interest a 
particularly useful recruiting-sergeant for its member- 
ship list, forcibly observed, with reference to this same 
meeting (1846), that ‘the Association never gained 
more friends than through this campaign of T//e Times, 
conducted by a jesting puppet, whose strings were 
pulled by sneering and psoudo-scientific humbugs ’ 

It is fair (if scarcely necessary) to add that m later 
years The Times made the amende, and that the 
Association has become one of those public institu- 
tions the reports of whose proceedings are recognised 
by the Press generally as necessary to the information 
of the public It 13 perhaps no matter for wonder 
that individual authors of communications to the 
Association are at times disconcerted at the scanty 
measure or doubtful accuracy of Press notices accorded 
to their work to the lavman, on the other hand, it 
IS rather a point worthy of admiration that the 
representatives of daily newspapers should handle 
the complex and frequently unfamiliar subject- 
matter of an Association meeting with the degree of 
efficiency which they now attain And their criticism 
of the functioning of the Association ns a public body 
has not infrequently been pertinent not least so 
that of The Times itself 

Though records are none too numerous, we need 
not quote Murchison as the Association’s sole cham- 
pion against its detractors Lyell,* indeed, after the 
Newcastle meeting in 1838, wrote ' All that I saw 

^ Life, LfMera, and Journals of Sir Charles Lydl, Bari edited by 

hifl siater-m laWp Mri. LyeU London, 188] 
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of the government of the Association gave me a 
good idea of the spirit, but no wish to consume niy 
time in taking a part in it ' Nevertheless, despite 
his personal taste, he wrote later in the same year 
to Charles Darwin 

‘ Do not let Broderip, or The Times, or the Age, 
or John Bull, nor any papers, whether of saints 
or sinners, induce you to join in running down the 
British Association I do not mean to insinuate 
that you ever did so, but I have myself often seen 
its faults in a strong light, and am aware of what may 
be urged against philosophers turning public orators, 
etc. But I am convinced, although it is not the 
way I love to spend my own tune, that in this country 
no importance is attached to any body of men who 
do not make occasional demonstration of their 
strength m public meetings It is a country where, 
as Tom Moore justly complained, a most exaggerated 
importance is attached to the faculty of thinking on 
your legs, and where, as Dan O’Connell well knows, 
nothing IS to be got in the way of homage or influence, 
or even a fair share of power, without agitation 
I can also assure you, as the strongest commendation, 
that the illiberal party cannot conceal their dislike, 
and in some degree their fear, of the gi owing strength 
of the Association . Heaven be praised, we 
seemed in no danger of splitting on tlie rock of 
politics, which I always fear much more than any 
occasional squabbles among ourselves The 

moral of all this is. Go next year to Birmingham 
if you can, although your adviser has been only to 
two out of eight meetings ’ 

Again, of the Oxford meeting in 1847, Lyell, m 
describing events to his father at some length, says 
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‘ Out of twenty-four heads of houses, only four at 
Oxford to receive the Association ' But it will go 
off the better by the absence of the lukewarm or the 
hostile.’* It 18 no matter for wonder that Oxford, 
not only at the time of Lyell’s comment, but both 
before and after, should have contained notable 
elements of disaffection The deeper causes of this 
were appropriately summarised by the Marquis of 
Salisbury from the chair when the Association met, 
again at Oxford, in 1 894 , he said 

‘ I have the consolation of feeling that 1 am free 
from some of the anxieties which have fallen to those 
who have preceded me as presidents in this city 
The relations of the Association and the University 
are those of entire sympathy and good will, as 
becomes common workers in the sacred cause of 
diffusing enlightenment and knowledge But we 
must admit that it was not always so A curious 
record of a \ery diffeient state of feeling came to light 
last year in the interesting biography of Dr Fuse}’, 
which IS the posthumous work of Canon Liddon In 
it 18 related the farst visit of the Association to Oxford 
in 1832 Mr Keblc, at that time a leader of Univer- 
sity thought, writes indignantly to his friend to 
complain that the honorary degree of P C L had been 
bestowed upon some of the most distinguished 
members of the Association “ The Oxford Doctors,’ 
he says, “ have truckled sadly to the spirit of the times 
in receiving the hodge-podge of philosophers as they 
did ” It IS amusing at this distance of time to note 

' As reooniing sn mtorestin^ mculent which finds nn pls^c m ihc 
general history of the Assooiation, two further rtcnUncos from the 
same letter may be quoted * 1 was glad at Oxford to see more of 
Ruskin. who is aooretary of our Qoologioal Section 1 like him very 
much ’ 
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the names of the hodge-podge of philosophers whose 
academical distinctions so sorely vexed Mr Keble’s 
gentle spirit They were Brown, Brewster, Faraday, 
and Dalton When we recollect the lovable and 
serene character of Keble’s nature, and that he was 
at that particular date probably the man m the 
University who had the greatest power over other 
men’s minds, we can measure tlie distance we have 
traversed since that time, and the rapidity with 
which the converging paths of these two intellectual 
luminaries, the University and the Association, have 
approximated to each other This sail}- of Mr 
Keble’s was no passing or accidental caprice It 
represented a deep-seated sentiment in this place of 
learning, which had its origin in histone causes, and 
which has only died out in our time One potent 
cause of it was that both bodies were teachers of 
science, but did not then in any degree attach the 
same meaning to that word Science with the 
University for many generations bore a sigiiihcation 
different from that w-hich belongs to it in this 
assembly It represented the knowdedge which 
alone in the Middle Ages was thought worth} of the 
name of science It was the knowledge gained not 
by external observation, but by mere reflection 
The student’s microscope was turned inward upon 
the recesses of his own brain , and when the supply 
of facts and realities failed, as it very speedily did, 
the scientific imagination was not wanting to furnish 
to successive generations an interminable senes of 
conflicting speculations Science — science in our 
academical sense — had its day of rapid growth, of 
boundless aspiration, of enthusiastic votanes It 
fascinated the rising intellect of the time, and it is 
said — people were not particular about figures in 
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those days — that its attractions were at one time 
potent enough to gather round the University 
thirty thousand students, who for the sake of leammg 
its teachmg were willmg to endure a life or the 
severest hardship. Such a state of feeling is now an 
archaeological cunosity The revolt against Anstotle 
IS now some three centuries old But the mental 
sciences which were supposed to rest upon his 
writings ha\e retained some of their ascciidancv 
even till this day, and have only slowly and jealously 
admitted the rivalry of the growing sciences of 
observation The subject is interesting to us, as 
this undecided state of feeling coloured the ex- 
periences of this Association at its last Oxford visit, 
nearly a generation later, in 1860 The warmth 
of the encounters which then took place have left 
a vund impression in the minds of those who are 
old enough to have witnessed them That much 
energy was on that occasion (■on^crted into heat may, 
I think, 1)0 inferred from the mutual distance which 
the two bodies have since maintained Whereas 
the visit of 1832 was succeeded bv another visit m 
fifteen years, and the Msit of 1847 was succeeded by 
another visit in thirteen yenis. the )ear 1860 was 
followed by a long and d^ea^^ inleival of scji.iratioii, 
which has only now% after four-and-thirt}, \ears, 
been terminated It has required the lapse ol a 
generation to draw the curtain of obliMon over those 
animated scenes It was popuhirh supposed thai 
deep divergencies upon questions of religion were the 
motive force of those high controveisies Tu some 
extent that impression was correct But men do 
not always discern the motives which are lealh 
urging them, and I suspect that in many cases 
religious apprehensions only masked the resentment 
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of the older learning at the appearance and claims 
of its younger nval In any case, there is something 
worthy of note, and something that conveys encour- 
agement, in the difierence of the feeling which prevails 
now and the feeling that was indicated then. Few 
men are now influenced by the strange idea that 
questions of religious behef depend on the issues of 
physical research Few men, whatever their creed, 
would now seek their geology in the books of then 
religion, or, on the other hand, would fancy that the 
laboratory or the imcroscope could help them to 
penetrate the mysteries which hang over the nature 
and the destiny of the soul of man And the old 
learning no longer contesta the share in education 
which 18 claimed by the new, or is blind to the supreme 
influence which natural knowledge is exercising in 
moulding the human mind ’ 

The controversy of 1860 , to which Lord Salisbury 
referred, was concerned with results of Darwin’s 
investigations into the origin of species, and falls for 
fuller consideration later in this record (Chap. II) 
But without multiplying examples either of opposi- 
tion to the Association (which indeed have often 
been trivial or trivially expressed) or of answers to 
opponents, it may be added that one of the principal 
grounds of hostility, shallower, indeed, than those 
summarised in the quotation above, but nevertheless 
cogent, IS pretty clear The fundamental idea in the 
minds of the leading founders of the Association was 
undoubtedly to create a body which should form a 
mouthpiece of appeal from science to the world at 
large, and those who objected did so partly on 
account of some vague sense that science might 
degrade itself by making such an appeal, coupled. 
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perhaps, m individual cases, with a sensation of that 
mental fatigue which may be mduced by digesting 
scientific problems into a form suitable for the public 
comprehension, after the philosopher has striven to 
present them in a form intelligible only to his peers 
At no time, however, is there traceable any tendency 
to allow the meetings to degenerate into popular 
exhibitions. No less an authority than Murchison 
(who, as a general officer, fully recognised the value 
of the popular appeal) took guard agamst such a 
tendency when, writing to Whewell on the question 
of the meeting-place in 1846, he stated that ‘ we 
repudiate the idea that the chief aim of our existence 
IS to stir up a few embers of scientific warmth in the 
provinces If, indeed, that were truly our mam 
object, I for one would cease to play pantaloon or 
clown in the strolling company ' It is, however, 
one matter to capture the attention of the citizens of 
a single town, but quite another to bring the real 
interests of science before the public generally, as the 
Association has done from its earliest years In 1858, 
Owen, in his presidential address, was able to express 
the belief that the Association w'as ' realising the grand 
Philosophical Dream or Prefigure tive Vision of Francis 
Bacon, which he has recounted in his New Atlanlis ’ 
Certainly the ‘ Father of Modem Science,’ in imagin- 
ing the institution which he called ‘ Solomon’s House,’ 
went near to forecasting much of the activity of the 
Association, and notably so when he envisaged the 
sending forth of students of science as ‘ merchants 
of light,’ to make ‘ circuits or visits of divers prmcipal 
cities of the kingdom ’ 
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The Nineteenth Century 

Before further discussiug the organisation of the 
Association, it seems essential to essay the difficult 
task of supplying a framework for the picture 
to summarise very briefly the progress of British 
science durmg the period of the Association’s exist- 
ence, and not only that, but to offer a Mew of the 
national habit of mind (if the phrase be admissible) 
which made that progress possible This latter, the 
broader aspect, may in point of fact be moro properly 
considered first. The foundation of our body was 
associated, as we have seen, with the vast changes 
in the national mentality which followed the Napo- 
leonic wars, and blossomed into that brilliant period 
of (generally) peaceful development which is con- 
veniently known as the Victorian Age 

During the early part of the nineteenth century 
Britain escaped, as we have seen, from the toils of 
war , the nation gradually awoke to the necessity of 
settmg its house m order , it acquired method, recon- 
ciled m no small measure the warrmg elements in 
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opponent classes by widening recognition of some of 
the better aspects of democracy, searched for improve- 
ment m education, social conditions, and mutual under- 
standing These processes of recuperation may well 
rest upon some fundamental natural process which is 
as yet beyond definition , but to them science contri- 
buted more than its quota of practical impulse It 
provided (for instance) the use of steam, and all that 
follows from that this achievement would generally 
be chosen — -if it be fair to choose — as its greatest 
in this connexion It befell at the right moment, 
showing the country how to make use (albeit an 
extravagant use) of its chief natural wealth, coal 
Fairbairn in his presidential address, 1861, claimed 
that ‘ engineering science ’ had ‘ pre-eminently 
advanced the power, the wealth, and the com- 
forts of mankind ’ Bramwell (1888) placed this 
aspect of applied science on an even higher plane 
‘ Whether it be in the erection of the lighthouse on 
the lonely rock at sea , whether it be in the crossmg 
of rivers or seas, or arms of seas, by bridges or by 
tunnels , whether it be the cleansing of our towns 
from that whic li is foul , whether it be the supply 
of pure water to every dwelling, or the distribution 
of light or of motive power , or whether it be in the 
production of the mighty ocean steamer, or m the 
spanning of valleys, the piercing of mountains, and 
affording the firm, secure road for the express tram , 
or whether it be the encircling of the world with 
telegraphs — the work of the civil engineer is not of 
the earth earthy, is not mechanical to the exclusion 
of science, is not unintellectual , but is of a most 
beneficent nature, is consistent with true poetic 
feeling, and is worthy of the highest order of intellect. 
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It has not failed to attract such intellect , but we must 
no longer labour a single point Before further 
considering the applications of science, we may com- 
pare the pertinent assertion of Silvanus Thompson ^ 

‘ There never was an age so rich m minds of 
the first order in science. The nineteenth century 
has, inteUectually, been the golden age, not of art or 
of poetry, not of drama or of adventure, but of 
science It has been an epoch distinguished by a 
galaxy of men who made it great, and who, whether 
the world recognises it or not, were great men ’ 

To trace the progress of science since 1831 through 
successive meetings of the British Association is 
impossible in this place In attemptmg an outline 
of that progress, however, it may be premised that 
the Association has neglected no single step in it 
The massive senes of the annual reports record it 
in the pronouncements of presidents and sectional 
presidents from their chairs, in the reports of research 
committees, and to some extent, but not, as we shall 
find, by any means so fully, in the summaries of 
sectional transactions 

At the time of the foundation of the Association, 
science was already a powerful body corporate the 
period of more or less isolated investigations into 
individual phenomena, undertaken as dictated by 
the genius of a few individual thinkers, had already 
passed away The interrelation of phenomena was 
recognised, and the leading cultivators of science 
were men of wide range of interests — not those of 
the type identified with a common popular concep- 
tion of the ‘ scientist ’ (as he is popularly termed) 


* Ltjt of Lord Ktlvm, \i 1213 
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whose life-work is centred upon some minutia of 
study. The beginnings of evolution are visible, not 
only in those departments of science with which 
the word became identified through Charles Darwin, 
but in all 


Physical Sciences 

Thus in the physical sciences we trace this 
tendency, in the first place, from the isolated work 
of Newton ( 1642 - 1727 ), who through his demonstra- 
tion of the force of gravity could apply recognised 
principles of dynamics to the movement and ordering 
of the solar system, and enabled later workers, right 
on into the period of the Association, to discuss its 
evolution. At the moment of the foundation of the 
Association astronomy might have appeared almost 
a complete science, subject only to the collection 
of additional observations In this direction, as in 
other departments of cosmical physics, meteorology, 
tidal phenomena, etc , the Association rendered 
powerful service where it was most urgently needed 
‘ How little has been done for science,’ Whewell 
exclaimed in his presidential address in 1841 , ‘ by 
the exact and long-contmued series of observations, 
such as he must have before him who is to interpret 
nature ' Indeed, the collection of observed facts 
upon which theories might be based and developed, 
in whatever department of science, has always been 
a branch of scientific labour for which the Association 
offers peculiar facilities it gathers together workers 
who in course of discussion find subjects m which 
they require additional data and form themselves 
mto committees for obtaining them Of this process 
later chapters will furnish examples. 
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We then find, in the department of cosmical 
physics, certain great names primarily identified with 
the improvement of instruments and methods, and 
the extension of observation — such names as Sabine 
(1788-1883), with his labours on terrestrial magnetism 
and gravity , John Herschel (1792-1871) and Airy 
(1801-92), with their development of the methods of 
astronomical observation , the Earl of Rosse (1800-07), 
with hia resolution of some of the nebulae by means 
of his great telescope, down to that of GiU (1843- 
1914), with his many activities, especially as H M 
Astronomer at Cape Town, his promulgation of 
the trigonometncal survey of South Africa, and the 
establishment of a South African Association on 
lines similar to our own Regarding other depart- 
ments of cosmical physics, we shall see in a later 
chapter how the Association supported research on 
tidal phenomena from its earliest days down to the 
period of the great work of Sir George Darwin (1846- 
1912) how, also, our body has been identified, 
peculiarly intimately, with the pioneermg work of 
John Milne!(1850-1913) in seismology, and constantly, 
throughout its history, with progressive researches 
in meteorology and climatology, which WheweU m 
the address already cited (1841) considered ‘ hardly 
yet a science ’ 

It is in connexion perhaps with astronomy that 
the layman’s imagination is most strongly moved 
by the revelations of spectrum analysis This great 
branch of study brought the spectroscope to the aid of 
the astronomers’ telescope, and gave them the power 
to investigate the constitution of certain celestial 
bodies, as exemplified in the later part of the nme- 
teenth century by the work of Huggms and Lockyer 
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Hugftins hiniHelf, in his presidential address in 1891, 
retailed that in 1866 he ‘ had the honour of bringing 
before this Association, at one of the evening lectures, 
an account of the first-fruits of the novel and un- 
expected advances in our knowledge of the celestial 
bodies which followed rapidly upon Kirchhofi’s original 
work on the solar spectrum and the interpretation 
of its lines Since that time,’ he continued, ' a great 
harvest has been gathered in the same field by many 
reapers Spectroscopic astronomy has become a 
distini t atkiiowledged branch of the science, possess- 
ing a large literature of its own and observatories 
spei iall> devoted to it The more recent discovery 
of the gelatine dry plate has given a further great 
impetus to this modern side of astronomy and has 
opened ii pathway into the unknown of which even 
au enthusiast thirt\ years ago would scarcely have 
dared to dream ’ 

In the realm of optits generallj , many of the most 
eminent supporteis of the Association were pro- 
minent from the first— Brewster, Herschel, and m 
particular Wheatstone, who described at our meeting 
in 1835 the spectra of electric sparks passing between 
the poles of different metals, Stokes (1819-1903), 
and others, whose work led on to fractions of that 
executed by three of the greatest figures of the later 
Victorian and subsequent periods — (Brookes, Kelvin, 
and Rayleigh The extraordinary versatility of the 
labours of these three men in science both pure and 
applied, are beyond any full discussion here , their 
names will recur incidentally, but their constant 
support of the Association (and Kelvin's perhaps 
above all) demands our most grateful recollection 

At the earlier meetings of the Association, Dalton 
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(1766-1844), led on from an interest in meteorology 
and the investigation of atmospheric gases to the 
enunciation of his atomic theory, was a veteran, an 
honoured figure Sedgwick, from the presidential 
chair of the Association in 1833, referred to him in 
characteristic phraseology ‘ There is a philosopher 
sitting among us,' he said, ‘whose hair is blanched by 
time, but possessing an intellect still in its healthiest 
vigour — a man whose whole life has been devoted 
bo the cause of truth — my venerable friend Dr 
Dalton Without any poweiful apparatus for making 
plnlosophical experiments, with an apparatus, indeed, 
winch many might think almost contemptible, and 
with very limited external means for employing liis 
great natural powers, he has gone straight forward 
in his distinguished course, and has obtained for 
himself in those branches of knowledge which he has 
cultivated, a name not perhaps equalled by that of 
any other living philosopher in the world From the 
hour he came from his mother’s womb the God of 
nature laid His hand upon him and ordained him for 
the ministration of high philosophy But his natural 
talents, great as they are, and his almost intuitive 
skill in tracing the relations of material phenomena, 
would have been of comparatively little value to 
himself and to society, had there not been super- 
added to them a beautiful moral simplicity and 
singleness of heart, which made him go on steadily 
in the way he saw before him, without tummg to the 
right hand or to the left, and taught him to do homage 
to no authority before that of truth. Fixmg his 
eye on the most extensive views of science, he has 
been not only a successful experimenter, but a 
philosopher of the highest order His experiments 
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have never had an insulated character, but have 
been always made as contributing tow^ards some 
important end, as among the steps towards some 
lofty generalisation And with a most happy pre- 
science of the points to which the rays of scattered 
observations were converging, he has more than once 
seen light while to other eyes all was yet in darkness , 
out of seeming confusion has elicited order , and has 
thus reaihed the high distinction of being one of the 
greatest legislators of chemical science ’ Sedgwick 
proceeded to enjoy, as he expressed it, the ‘ delightful 
privilege’ of announcing ‘that His Majest}, King 
William the Fourth, wishing to manifest his attach- 
ment to science, and liis regard for a character like 
that of Dr Dalton, has graciously confeired on him, 
out of the funds of the Civil List, a substantial mark 
of his royal favour ’ It is tempting to speculate upon 
the \iews of Brewster, in the light of his opinions 
upon scieiititic honours, ^ in regard to this paiticular 
form of recognition Roseoe (presidential address, 
1887) recalled that ' the last three of Dalton’s ex- 
perimental essays . were communicated to our 
Chemical Section in 1842, and that this was the last 
memorable act of his scientific life ’ 

In the first chapter of their volume Britain’s 
Heritage of Science, Sir Arthur Schuster and Sir 
Arthur Shipley designate ten names as ' landmarks ’ 
of physical science beginning with that of Bacon in 
the thirteenth century Of these, five — Dalton, 
Faraday, Joule, William Thomson (Lord Kelvin), 
and Clerk Maxwell — fall within the period of the 
Association. Faraday’s great range of discoveries 


' Chap I, p 4 
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wub brought about ‘ by the wish to find a common 
link binding together all the forces which in each 
branch of physics — gravity, electricity, magnetism, 
and chemistry — had been treated as peculiar to that 
branch ’ As for Joule’sresearches into the mechanical 
equivalent of heat, it is for our purpose sufficient to 
recall his relations with the Association in connexion 
with tliem He communicated his first ideas as to 
the nieihatiKrd ccpuvalcnt of the quantity of heat 
capable of increasing the tempciature of a pound of 
water by 1° F , to the Chemical Section at the Cork 
meeting in 1843 , when they were received with the 
silence of disapproval In 1845, at Cambiidge, a 
further paper from him aroused no discussion A 
third paper at Oxford, in 1847, might have suffered 
a like fate, but it was heard by both Faraday and 
Thomson (Kelvin), the second of whom perceived, 
as he afterwards wrote, that ‘ it contained a great 
truth and a great discovery ’ He entered promptly 
upon a discussion of the matter — whether openly in 
the section is not clear, but certainly with Joule 
personally — and from that occasion there date at 
once the gradually extending acceptance of Joule's 
results and an intimate relationship between his 
labours and one department of Kelvin’s many ac- 
tivities Kelvin’s demonstration of the ‘ universal 
tendency to the dissipation of mechanical energy ’ 
supplemented Joule’s results. Clerk Maxwell 
(1831-79) supplemented Faraday’s experiments m 
electricity by mathematical demonstration 

Joule was prevented by ill-health from being 
president of the Association at the Bradford meetmg 
in 1873 Sir Oliver Lodge, recalling this as the 
first meeting attended by him, writes thus of it 
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‘ The meeting was memorable for the galaxy of 
mathematicians which assembled under the presi- 
dency of Professor Henry J S Smith In the 
small meeting-room were gathered together Clerk 
Max'well, Cayley, Sylvester, W K Clifford, Spottis- 
woode, and J W L Glaisher, the last being chief 
Secretary of the Section , also Robert S Ball, then 
speaking on hia theory of screws, Osborne Re>nold&, 
Balfour Stewart, J D Everett, Arthur Schuster, 
Alexander Herschel, and George Forbes M Jaiis,ser. 
was also present, William Huggins, and Lord Raj leigh 
Several other pure mathematicians were present, 
including the Rev Robert Harlev The result of 
the meeting was to awaken a Ivcen enthusiasm for 
the intiitacies of pure mathematics One of the 
evening lectures was that niemoiable discourse bv 
Clerk Maxwell on molecules, now accessible m his 
reprinted papers, given in a inaiinci viliuli iivetcd 
the attention of the ,iudieiiec It was ,i seiuuis 
lontiibiition to molecular plijsics at llial jieiiod, and 
mcidentallj it serves to show how .ibsolutolv lemote 
was the notion of atomic constitution and vanabilitv 
In this connexion leference is due to a much earliei 
noteworthy event m the anuals of the As.sociation 
At the Sheihcld meeting in 1879, Crookes cleliveied 
a discourse on radiant matter, m the course of w hich 
he demonstrated for the first time many of the 
mechanical thermal and phosphorescent properties 
of the stream of electrons in a vacuum tube, now 
known as cathode rays On this fouiiclatioii the 
science of radio-activity was subsequently built 
In the volume by Schuster and Shiplev already 
cited, it IS shown how. as far as concerns physical 
science, ‘ in the seventies of last century, it was 
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generally thought that our power to discover new 
experimental facts was practically exhausted ’ The 
Earl of Rosse, in his presidential address in 1843, at 
once foreshadowed this attitude of mind and ofiered 
an explanation and a corrective ‘ Each successive 
discovery, as it brings us nearer to fiist prmciples, 
opens out to our view a new and more spleinlid 
prospect, and the mind, led away bv its charms, is 
carried beyond and fai above the petty and ephemeral 
contests of life , but the more rapul the discoveries 
are, the more powerful the charm, and therefore 
great is the motive for exertion , and in labouring 
in this cause there is this gratifying reflection, that 
our labours cannot injure our successors, for the 
region of discovery is rich beyond tlie powers of 
conception ’ A new era m physical research opened 
w’hen Rayleigh, observmg two different densities 
for nitrogen obtained by two different methods, was 
led, in conjunction with Sir William Ramsav, to the 
discovery of a new gas in the atmosphere, which was 
announced at the meeting of the Biitish Association 
m 1894, and was named argon Ramsay (1852 1910) 
proceeded to the brilliant researches by winch he 
isolated further new elements Again, experiments 
on the discharge of electricity through gases, carried 
on by Crookes and others, led up to the conception 
of the atomic constitution of electric ilj, and Sir 
J J Thomson demonstrated the existence of the 
electron, of smaller mass than the chemical atom, as 
the carrier of negative electricity This discovery, 
again, was proclaimed at a British Association 
meeting at Dover in 1899 

The occasion of this announcement by Thomson 
‘ On the Existence of Masses smaller than the Atoms ' 
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was enhanced in interest by the presence of members 
of L' Association Frani^aise pour I’Avancement des 
Sciences, who attended the meeting of the British 
Association from their own meeting-place at Boulogne 
across the Channel Thomson’s paper was followed 
in the programme by one on the controversy concern- 
ing the seat of Volta’s contact force from Sir Oliver 
Lodge, who has told the compiler of this record how 
lie could not refrain from continuing to discuss the 
preceding ‘ epoch-making communication,’ so that his 
own subject received scant attention Again, at the 
Leicester meeting in 1907, there took place w'hat Sil- 
vanus Thompson ' has described as ‘ one of the most 
instructive discussions ever known m the Association,’ 
on the constitution of the atom, opened by Professor 
[Sir] Ernest Rutherford In this there took part 
Sir Oliver Lodge, Sir William Ramsay, Professor 
Frederick Soddy, Sir Joseph Larmor, and fiiiallv 
Kelvin, whose last public appearance this meeting 
proved to be, he died at the end of the same \ear 
Kelvins activities at Leicester, iii hia eight) -fourth 
year, brought fittiiigU to a dose liis unremitting 
attachment to the interests of the Association He 
had proposed the vote of thanks to Gill for liis presi- 
dential address , he had read a paper on the motions 
of ether produced by collision of atoms or molecules 
coiitaimug or not containing electrons and now lie 
keenly entered into debate, bolding as he did that the 
atom w.cs an indivisible unit, and that therefore it 
could not, as such, be said to possess a constitution 
L.istly, the discovery of X-radiation, apart from 
its now familial and infinitely valuable benefits to 


^ /yt/e of Lord Kelvin, p 1201 
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surgery, pointed on investigation to another and 
distinct form of radiation, the knowledge of which 
proved a preliminary to the discovery of radium and 
other radio-active substances, and to the theory of 
radio-activity with which are associated the names 
of Six Ernest Rutherford and Professor F Soddy To 
the study of this subject the Association applied the 
gift which, as recorded elsewhere, was made to it for 
the purpose by Sir James Caird ir 191 


Geology akd Biology the Conflict of Science 
AND Religion 

When the Association was founded James Hutton 
was thirty-four years dead, and his pupil, John 
Playfair, had in 1802 published his work on the 
‘ Huttonian theory ’ which formcil the basis for all 
subsequent work upon the shaping and etolution 
of the face of the earth as we now .see it, and led 
investigators to look butk through the anuis of 
geological tuue Lyell first issued his standard work 
on The Principles of Geology two jears after the first 
meeting of the AsbCK-iation The new coiueption 
of the slow process of earth-building (apart from 
its purely scientific discussion, to winch we must 
refer later) conflicted with the views of those who 
would literally interpret the scriptural description of 
the Creation, and would assign to the process a 
period of ‘ days ’ 

From this and the subsequent enunciation of the 
evolutionary theory as applied to life on the earth, 
it results that of the meetings of the Association or 
its sections which may conveniently be labelled as 
‘ famous occasions,’ several are connected with the 
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supposed opposition between teachers of science and 
of Christianity The conflict between science and 
religion is as old as the younger of the combatants, 
and this is not the place to attempt even a summary 
account of it It must suffice to observe that the 
battle-ground has shifted periodically, the fight 
blazing up around a succession of scientific facts as 
each in turn was demonstrated m the intervals, 
there have been periods of quiescence 

We shall illustrate in the following chapter the 
powerful influence of the clergy in science at the 
period of the foundation of the Association The 
names of Whewell, Sedgwick, Ikickland, and Har- 
court are accompanied by man} others of clergy- 
men only less eminent 111 science, in the early annals 
of our body And among the lay philosophers of 
the time there were then (and. for that matter, have 
always been) main who 111 tlicir own minds felt no 
opposition between science .ind religious l.nth. We 
need go no farther for proof th.in onr own presidential 
addresses, with their ofteii-reciiiriiig jierorations 
upon the aim of science toward an understanding 
of the wisdom of the Creator .Johnston, upon 
whose account of the first nieeting of the Association 
we have previoiisK diawii writes tliiis 111 regaid to 
the clergv s pait in it 

‘ Among the friends and patrons ot the society 
at York who paid kind and hospitable attention to 
those whom the love of science had brought to the 
meeting, the clergy must not be passed over in 
silence They had been the zealous promoters of the 
meeting , had clone much towards facilitating the 
preliminary arrangements , and exerted themselves 
by their influence and example to secure to the 
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Aaaociation that respect and general attention which 
it deserved, and which at York it amply received 
To the Church, therefore, the British Association is 
deeply indebted , and convinced as I am that true 
religion and true science ever lead to the same great 
end, manifesting and exalting the glory and goodness 
of the great object of our common worship, I trust 
that the firmer the Association is established, and the 
more influential it becomes, the more willing and the 
more efficient an ally it will prove in the c^use of 
religion ’ 

It IS scarcely possible to assert that that hope 
has been fulfilled, at least directly , and the first dis- 
pute of the nature under consideration in which the 
Association became involved was not merely be- 
tween science and religion, but one which divided 
the clergy themselves On the one hand, we find a 
divine of some distmction endeavourmg (on the most 
charitable view) to adapt scientific reasoning to liis 
owm conception of Christian teaching , on the other, 
eminent cultivators of snence, of his own clutli, are 
his principal opponents 


The Formation of the Earth 

The Very Rev William Cockburn, D I) , Dean of 
York, might have been a true descendant of Cosmas 
Indicopleustes Cockburn was obsessed with the be- 
lief that the statements of Holy Scripture in regard to 
the creation of the earth were being controverted by 
the doctrines of geology, particularly as enunciated 
by Buckland in the famous Bridgewater Treatise 
In 1838 he had published ‘ A Letter to Professor 
Buckland, concerning the Origin of the World,’ and 
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‘ A Remonstrance upon the Dangers of Peripatetic 
Philosophy ' — a pleasantly ornate alias for the British 
Association — addressed to the Duke of Northumber- 
land, its president in that year At the second York 
meeting, in 1844, he was on his own ground the 
Geological Section, in any case, could scarcely have 
refused his offered paper, ‘ Critical Remarks on certain 
Passages in Dr Buckland a Bndgewatei Tie itise,’ for, 
incredible as it m.iy now appear, the Dean had his own 
pretty extensive follow mg His paper, which crow ded 
the section, opened with an endeavour to demolish 
Buckland ’s theories as to the formation of the earth, 
and then proceeded to detelop his own, which in 
summary were these ‘ 1 suppose that eterythuig in 
the world was made at one time , nothing has been 
added, nothing taken away The world was as now, 
land and water, both resting on a strong basis con- 
sisting of the granite rocks So the w'orld continued 
for nearly 2000 years— tlie land, the air, and water 
being all thickly peopled There then burst forth, 
b) natural or supernatural means, numerous sub- 
marine % okanoes. The first broke through the 
ciust of granitic ^tones, and threw up, but not to the 
top of the water 'a great quantity of these pulverised 
and perhaps melted stones mixed with clay which, 
slowlc subsiding in tlie trancpiil scii. pioduced the 
strata of the transition senes’ The Flood was 
uivokecl as a further siipernatur.d agent, and the 
embedded fossils represent the remains of animals 
that were alive W’hen the convulsions began, and were 
HO obliging as to die in the definite and regular order 
in which tbeir shells and bones arc now deposited ’ ^ 

■ ii/t nnd Letters of Sedginck. u. 76 Thii last, it need hardly he 
5dded, IB not a quotation from the {^per 
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Adam Sedgwick, doctor of divinity equally with 
Cockburn, and man of science incomparably above 
him, was put up to oppose the Dean, and did so 
to the alternate amusement and exaltation of his 
audience His castigation, however, did not silence 
the Dean for the future, and the paper, published 
under the title of ‘ The Bible defended against the 
British Association,’ ran through five editions in a 
year This in itself is suffiiient evidence that the 
whole incident was less trivial than it now appears , 
but even without such evidence it would have been 
worthy of a reference For it demonstrates that 
science, through the British Association and other 
media, has, in much less than a century, so far 
penetrated the minds of men that the folly of Dean 
Cockburn would now be regarded as abysmal bj 
almost any person of any pretence to eduiafion 
But something of the Dean’s outlook sunned for 
many years, for Tyndall’s wrath was stored (juesi- 
deiitial address, 1874) against those ‘ digiiitaiies who 
even now speak of the earth’s locky ( iiist as so niiu h 
building material prepared for man at the Cieatioii 
Surely,’ he added, ‘ it is time that this loose laiigu.igc 
should cease ’ 

It 18 unhappily notii cable that since the tirst 
meeting, wdieii in the list of scieiitifK sub-eonuiiittees 
(p 79) twelve places out of forty-one are filled by 
clergymen, there has been a marked decrease in the 
proportion of eminent clerical cultivators of science, 
subject, it need hardly be added, to certain brilliant 
exceptions down to the present time It may w ell be 
that the clergy came increasingly to lack encourage- 
ment in this direction on this view, it is of interest 
to quote the Parliamentary Committee of the Asso- 
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ciation (cf p 221) in a report of 1855 on possible 
Government measures to improve the position of 
R( lence ‘ Promotions in the Church,’ the Committee 
remark, ‘ have been occasionally made avowedly on 
the Rround of literary merit , but if such claims be 
admissible, it would seem that .si'ientific acquirements 
should not be oveilooked in an age in which scepticcsm 
has been nourished by mistaken views of physical 
plicnonieri.i 

ClIAIlLts Dvhwin 

But the second of the two battles between science 
and orthodoxy which were fought m part at Associa- 
tion meetings, helped largely to send ilergymen and 
men of science off on different tracks in the pursuit 
of knowledge In 1859 appeared diaries Darwin's 
Oru/iii of A'pccic^ and it is uiiiiei e.ssarv here to 
give det.uls of the outlnir-t of cntlnisiism on the one 
hand and execration on the other with which it was 
received Darwin’s own lioalth had by this time 
precluded him from enteiiiig any pulilic arena in 
support of Ills opinit'ns, but ninoiig his devoted 
champions many, and iiotabl} Hooker and Huxley, 
were more or less regular atteiiclants at the meetings 
of the British As.sociatK>n So were, or had been, 
many of his opponents — Sedgwick, for example, 
and VVhewcll, aiicf Owen, and one most intimately 
connected with our body — John Phillips The book, 
in fact, divided science against itself, but that was 
a division which might be expected to be gradually 
closed in the course of calm discussion and considera- 
tion more vmciferous was the popular criticism, 
supported by religious opinion, which centred upon 
the theory which presented itself to the popular mind 
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as " the descent of man from the ape ’ Not all the 
previous dissensions between scientific and religious 
thought had prepared men’s minds for so flat a con- 
tradiction of the circumstantial scriptural statement 
concerning the creation of man Here, moreover, 
was a subject that was capable of scientific discussion, 
at least on general lines, in terms intelligible to the 
general public , unlike some which have caught the 
public fancy, perhaps, by reason of their very unin- 
telligibibty save to the trained intellect And the 
British Association, known in journalistic term as the 
‘ parliament of science,’ was the obvious body under 
the auspices of which the safety-valve of speech (as 
distinct from that of the pen) might be released 
Yet it is in a measure characteristic of oui liodv that 
the discussions of the Darwinian theory in the Section 
of Botany and Zoologv, which made the Oxford 
meeting in 1800 the most widely famous ever held, 
were not, apparently, organised as occasions for ihe 
public ventilation of the whole matter the cele- 
brated debate between Owen and Huxley during 
this meeting, and subsequently that between Samuel 
Wilberforce, Bishop of Oxford Huxley, Hooker and 
others, follow'ed almost fortuitously upon the reading 
of papers not, m themselves, of special distinction 
It 18 also, incidentally, an unhappy commentary on 
the limitations of the Association in reporting its 
own transactions — limitations for which no remedy 
has ever been found — that no reference whatever to 
these two pre-eminent episodes appears in the annual 
report for 1800 , beyond the jejune abstracts of the 
two papers (by Dr C G B Daubeny and Professor 
Draper of New York respectively) which opened the 
way for the protagonists 
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Darwin’s most powerful supporters. Hooker and 
Huxley, w'ere definitely averse from this form of 
discussion After Daubenj ’s paper, Huxley pleaded 
that ' a general audience, m which sentiment would 
unduly interfere with intellect, was not the public 
before which such a discussion should be carried on ' 
But wlien Owen as.serted that the differences between 
the brains of the gorilla and man were greater than 
those between the gorilla and ' the very lowe.st of 
the Quadnimana,’ Huxley was forced to meet him 
with a direct contradu tioii which he subsequently 
justified by evidence Two day.s later the battle 
was rejoined more ardently Wilberforce, Bishop of 
Oxford, was announced to speak in the sccTTbir which 
w'as tliereupon crowded to sue h degree that its meeting- 
room must be changed for the occasion Hooker and 
Huxley would fain have absented themselves only 
personal appeals brought them to the meeting The 
speeches were not fully reported at the time hut the 
incidents of the meeting are presened m corre- 
spondence and from personal recolJctiion.s, and are 
detailed in the Lives of Darwin, Huxley Hooker, 
and Lycll, and elsewhere After Dr.aper’s paper, 
none of the minor combatants was allowed by the 
audience to delay the access of the bishop to the 
platform, and he was the first to secure a protracted 
hearing To his scientific listeners, he betrajed his 
ignorance in almost every sentence, as lie had pre- 
viously in a review of Darwin’s book in the Quarterly 
Review, it was also patent to them that Owen had 
coached him But m his peroration he made an 
almost incredible false step, when he refused, for 
himself, to regard monkeys as his ancestors, and 
turned to Huxley to ask whether it was through his 
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grandfather or Jus grandmother that he claimed 
descent from a ‘ veneriible ape ’ Huxley took the 
opportunity offered Of the various versions of his 
retort it is perhaps most appropriate for us to quote 
that recalled by a late General Secretary of the 
Association, Dr A G Vernon Harcourt, and furnished 
to the biographer of Hooker and Huxley ‘ If I am 
asked whether I vcuiild choose to be descended from 
the pool animal of low intelligence and stooping gait, 
who grins and chatters as we pass, or from a man, 
endowed with great ability and a splendid position, 
who should use these gifts to discredit and crush 
huinble seekers after truth, I hesitate what answer 
to make Hooker followed up this castigation of 
the bishop, and as lie wrote to Darwin, ‘ hit him 
in the wind at the hrst shot in ten words taken 
fioiii his (iwii ugl_\ month ’ We are free to con- 
jecture as to the validiU of tlie narrative in the 
biogr,i])h\ ol tlie liishop himself,’ which thus records 
the episode ' The bisliop made a long and 
eloquent speech condemning Mr Darwin’s theory 
as unphilosophical and as founded on fancy In 

the course of this speech, which made a great im- 
pression, the bishop said that whatever certain 
people might belie\e he would not look at the 
monkeys in the Zoological Gaicicns as connected with 
his ancestors, a remaik that drew from a certain 
learned professor the retort, “ I would rather be 
descended from an ape than a bishop ’ ' 

Tv\o years later, at the meeting in Cambridge 
(1862J, the issue was rejoined, and although Owen 
was again discounting the theory of natural selection 

^ Ll/e of the Ht Itet Samit^ H ilberjorce, Z) /) , by R G Wilber 
force (1881) 
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in connexion with a study of the characters of the 
aye-aye, the consohdation of Darwin’s triumph was 
much more clearly foreshadowed The Rev W N 
Molesworth stood up to support the necessity for 
theories such as Darwin’s (without committing himself 
to supporting Darwin’s own), in order to ' let us push 
our investigation of the Creator’s works in every 
direction without the slightest fear that scientific 
truth can ever clash with moral and rebgious truths ’ 
('leriral attacks (ontinued, nevertheless, for some 
years, but gradually died down , and it may fairli be 
hoi»ed that any such feeling as was generated at that 
period upon rtbgious grounds need never recur 
Controversy was aroused in the press, it is true, after 
such conimunioations to the Association as Professor 
[Sir] Edward Schafers presidential address in 1912 
on the origin of life, and Sir Arthur Keith's in 1927 on 
'Darwin-) Thcon of Man’s Descent as it stands 
to-dav ’ , but it carried no weight The common aims 
of science and religion, to which the elucidation of 
individual details must always, in reality, be subor- 
dinate as parts to the whole, were set forth by Canon 
E \V Barnes, F R S m 1920 on the occasion of the 
Association’s meeting at Cardiff, in a sermon which 
clearly impressed those who were privileged to listen 
to It far more than those who read the published 
siiininaries As for Darwin himself, the recogmtion 
of his work as a master-influence upon human thought 
needs no demonstration That the custodianship of 
his home at Dowuc in Kent should have fallen to the 
Association, as hereafter detailed (Chap VIII) is an 
outstanding incident in the recent history not only of 
the Association, but of Science 


^ Of WeilminnU^r Uiahop of Birmmghun 



66 


PROGRESS OF SCIENCE 


The Progress of Geology 

Reverting to the subject of geology, we find that 
its very name la little more than half a century older 
than the A<>aociation We may date the modem 
development of stratigraphical study in Britain from 
the work of William Smith (1769-1839) The rocks, 
older than the Coal Measures, which were left un- 
touched by him, were investigated by two of our own 
most eminent figures of the earlier years Sedgwick 
m North Wales and Murchison in South Wales 
La(er the classification in detail of strata according 
(o their points progressed rapidly through the efforts 
of many observers, i\hile in 184n Agassiz, visiting 
Britain, adduced a new conception of the origin of 
inndi of the snifaic covering of onr islands — 
through glacial agency Meanwhile, knowledge of 
the physiographical side of geology remained rudi- 
mentary the general tendency was to assign the origin 
of existing landforms to some convTilsive operation of 
nature, and such movements or processes as> sub- 
mergence and elevation, erosion and denudation, were 
v^ery imperfectly understood, if at all Controversy 
arose between catastrophist and uniformitaiian ' 
schools of thought 'i'he first sought evidence that the 
operations of nature were in earlier periods of the 
history of the earth’s formation mrire powerful and 
spasmodic than now The .ii.iformitanans b.ismg 
their ideas upon extended ajijilKationb of Hutton’s 
views, admitted no evidciiec of alteration in geological 
causes Lyell, leader of this school, in the maturity of 
his presidential aci^es^tb^he Association m 1804, 
adv'erted to ‘ two joints On which a gradual change 
of opinion has been taking place among geologists of 
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late years First, as to whether there has been a 
continuous succession of events in the organic and in- 
organic worlds, uninterrupted by violent and general 
catastrophes , and secondly, whether clear evidence 
can be obtained of a period antecedent to the creation 
of organic beings on the earth I am old enough to 
remember,’ he continued, when geologists dogmatised 
on both these questions m a manner very different from 
that in which they would now venture to indulge ' A 
sidelight upon the controversy of interest to us 
appears in connexion with the fact that uniformi- 
tarian views were contested by Thomson (Kelv'in) on 
the ground that thcv entailed altogether exaggerated 
ifleab of the extent ol geological time. He thus 
found himself in opposition with Darwin and Huxley 
among others . hut Huxley, in introducing hun as 
his successur to the chair in 1871, was able to quote 
the phrase 

Irciiiler knipht 
There nerir broke a lance 


Kehin, in the address so introduced, referred to 
(he liipothesis (if ' the origin of species by natural 
selection ' upon which he coinnieiited thus ‘ I have 
always felt that this h^qiPtliesis docs not contain the 
true thoori of ciolution, if evolution there has been, 
in biology ’ Twcnty-tlirec years later the Marquis 
of Sulishury. in lus presidential address at Oxford, 
quoted Kelvin’s ^ icw of the duration of geological 
time a.s one of the strongest objections to the 
Darwinian explanation of ‘ the origin of the infinite 
variety of life ’ It was a noteworthy circumstance 
that Kehin himself and Huxley should respectively 
propose and second the vote of thanks for this 
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address , Huxle}’, at this his last pubhc appearance, 
worthily played liis part of champion to the end 
Two years earlier (Edinburgh, 1892) Kelvin, in com- 
menting upon Sir Archibald Geikie’s presidential 
address, had been able to refer with satisfaction to 
developments ‘ according to which geologists find it 
possible to hurry up the action without abandoning 
any fundamental principle of the Huttonian theory ’ 
This IS not the place to pursue the geological con- 
troversy further, liut it should be observed that 
physicists now ofier the supporters of evolution the 
view that the age of the earth must be increased by 
many millions of years above the figures for which 
Kelvin argued In a discussion on this subject at the 
Edinburgh meeting in 1921. Lord Rajleigh showed 
that Kelvin's calculations are up.set by the discovery 
of radio-active substances in the earth, since studies 
of the duration of time needed for known changes 
of these substances to take place have resulted in 
assigning ‘ a moderate multiple of 1000 million years 
as the possible and probable duration of the earth’s 
crust as suitable for the habitation of living bemgs ’ 
Lastly, the subject of petrology, concerned with 
the minute examination of the composition of rocks, 
may be said to have been established by Henry 
Sorby’s paper ‘ on a new method of determining 
the temperature and pressure at which various 
rocks and minerals were formed,’ read at the Leeds 
meeting of the Association in 1858 


Zoology and Botany 

There might be a superficial temptation to date 
the progress of zoology and botany durmg our penod 
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from Darwin’s time, wLen we fmd that down to 1SC7 
botany was represented m the ciiair of tlic Association 
only by the versatile Daubeny (1856), and zoology 
only by Owen (1858) Daubeny was no less eniment 
as chemist and geologist than as botancst in fact he 
carried on his shoulders more than his share of the 
burden of natural science m the unscientific Oxford 
of his day But the chair of the Association missed 
the honour of havmg as an occupant Robert Brown 
(1773-1858), by general consent one of the greatest 
of British botanists, m whose work is found the basis 
of much fine work of later years m the classification 
of plants which replaced the Linnaean system Ow'en 
was a man capable of liftmg his science higher mto 
general notice than the botanists of his time did 
theirs he was a man of affairs, able to take advantage, 
for instance, of the new mterest m sc’cnce at Court 
engendered by the Prmce Consort (who, it may be 
observed, followed him iinniediately m the presidency 
of the Association) His sere ices to the ohserc ational 
aide of zoology were m some measure obsiured by 
his opposition to Darw'ui, and were iit least equalled 
by hiB powers of organisation duruig Ins period 
as superintendent of the Department of Natural 
History in the British Museum the building in South 
Kensmgton was opened (1881) 

On Dnrw'm’s revolutionary' mfluence upon public 
mterest m science it is needless to insist further 
his demonstration of the grand common interests of 
science itself is typified, m a measure, by the diversity 
of the labours of three great men who were united m 
the championship of his cause, themselves leaders m 
three different branches of science — Lyell m geology, 
Hooker m botany, Huxley m zoology Hooker (to 
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particularise more closely) m the study of the dis- 
tribution of plants , Huxley m that of morphology 
The whole period, down to Darwm’s time and 
after, was one m which many great zoologists and 
botanists were also great travellers Brown, Darwm 
him self, and Hooker studied their subjects m many 
lands, and among other names that of A R Wallace 
stands out And the same is true of students m a 
special field peculiarly appropriate to Britam and sup- 
ported from its early years bv the British Association 
— that of marme biology From 1840 onward, with 
the support of the Association, Edward Forbes w'as 
at work m the Aegean Sea and elsewhere , and the 
Association had a share m promulgating the culmi- 
natmg expedition for the study of the sea which was 
carried out on board H M S Challenger m 1872-76 * 
A recent movement m favour of another such ex- 
pedition originated in the Association (1920), is no 
more than delated, it may be hoped, bv the un- 
favourable condition of national finance Indeed 
the work of the travelling biologist, whether at sea 
or on land, is far from finished yet, and even the 
brief visits of the Assoi lation overseas have aflorded 
notable opportunities in this direction 

The question of variations m nature tending 
toward the so-( ailed survival of the fittest was of 
course studied before Darwin’s day, and inodilH a- 
tions of his views have been intrcnluced since 
Sudden and marked variation, for example, has been 
recognised rather as a nonnal than as an extraordinary 
process, when such variation proves itself better 
capable of survival than the parental type With 
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the study of variation is associated that of inheritance, 
based upon the work of Mendel, which, appearing 
in 1865, was unknown to Darwin, and remained 
unrecognised until the beginnuig of this century 
Professor W Bateson (presidential address, 1914) 
thus summarised a view which has come to be widely 
held of Darwin’s labours 

‘ We have come to the conviction that the prin- 
ciple of Natural Selection cannot have been the chief 
factor m delimitmg the species of animals and plants, 
such as we now with fuller knowledge see them 
actually to be We are even more sceptical as to the 
validity of that appeal to changes in the conditions 
of hfe as direct causes of modification, upon which 
latterly at all events Darwm laid niucli emphasis 
But that he was the first to provide a body of fact 
demonstrating the variability of living things, w'hat- 
ever be its causation, can never be cjuestioned ’ 

Physiology and Anthropology 

A marked change is seen in the position of 
physiology as between the first half of the nmeteenth 
century and the second In the earlier tune the 
teachmg of physiology was largely ancillary to 
medical practice, although the case of W Sharpey, 
after the first few years of his workmg life, provides 
a notable exception Physiology was also closely 
associated with zoology on its morphological and 
anatomical side, and so remains, but it came to 
stand more firmly on its own mdependeut basis, 
through the efforts of such men as Sharper's famous 
pupils, Michael Foster and Burdon-Sanderson, and 
the bnlbant band of students who sat under them 
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respectively at Cambridge, and at London and 
Oxford On the far-reachmg effects of physiological 
research upon medicine and surgery -as illustrated 
by the work of Sir James Simpson, Edward Jenner, 
and Lord Lister — it la unnecessary to enlarge But 
the evolution of the science generally was very 
clearly pointed out by Burdon-Sanderson in his 
presidential address m 1893, from which, mamly in 
his own words, the following account is summarised 
Just as there was no tnie philosophy of living nature 
until Darwin (he said), we may with almost equal 
truth say that physiology did not exist as a science 
before Johannes Muller, who taught m Berlin from 
1833 to 1857 Muller himself, in common with all 
the biological teachers of his time, was a Mtalist, 
i e , he regarded what was then called the vis intalis 
as somcthmg capable of being correlated with the 
physical forces, and as a necessary consequence held 
that phenomena should be classified or distinguished, 
according to the fon es wbitli jiroduccd them, us 
vital or physical, and that all these processes that 
IS groups or senes of phenomena m li\ ing organisms — 
for which no obvious physical explanation could be 
found, were sufficiently explained when they were 
stated to be depiendent on so-called vital laws But 
tunes were changmg, and Muller’s successors were 
adherents of what has been very inadequately 
designated the mechanistic mow of the phenomena 
of life The change thus brought about ]uat before 
the middle of the century was a revolution It was 
not a substitution of one point of view for another, 
but simply a frank abandonment of theory for fact, 
of speculation for experiment Great discoveries 
as to the structure of plants and animals had been 
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made, resulting especially from the mtroduction of 
the microscope as an instrument of research The 
structural conditions on which the processes of life 
depend had become accessible to mvestigation 
The application of experimental methods derived 
from the exact sciences aroused hopes for the solution 
of many physiological problems Progress m the 
science of chemistry afforded ground for such hopes, 
and particular!}' the discovery that many of the com- 
pounds which before had been regarded as special 
products of vital processes could be produced in 
the laboratory In Idee manner the new school of 
physiology profited by the advances which had been 
made m physics, partly by borrow mg from the 
physical laboratory various improved methods of 
observmg the phenomena of living beings, but chiefly 
m consequence of the direct bearing of the crowning 
discovery of that epoch, that of the conservation of 
energy, and the discussions which then took place as 
to the relations between vital and physical forces 

A section of Sir Edwm Ray Lankester’s presi- 
dential address in 1900 is headed with the word 
‘ Psychology,' and he observed 

‘ I have given a special heading to this subject 
because its emergence as a definite Ime of experi- 
mental research seems to me one of the most impor- 
tant features m the progress of science in the past 
quarter of a century The physiological methods 

of measurement (which are the physical ones) have 
been more and more widely, and with guidmg 
intelligence and mgenuity, applied smee those days 
to the study of the activities of the complex organs 
of the nervous system which are concerned with 
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“ mind ” or psychic phenomena WTiilst some en- 
thusiasts have been eagerly collecting ghost stories 
and records of human illusion and fancy, the serious 
expenmental investigation of the human mmd, and 
its forerunner the animal mmd, has been quietly but 
steadily proceeding in truly scientific channels The 
science is still m an early phase — that of the collec- 
tion of accurate observations and measurements - 
awaitmgthe development of great guidmg hypotheses 
and theories. But much has been done ’ 

and it was not long after these words were spoken 
that the subject of psychology demanded for its 
exposition a subsection under the Section of Physi- 
olog}' m the Association, from which it advanced to 
the dignity of a section m 1921 

It has been the busmess of our anthropological 
section to keep track of an extensive range of subject- 
matter On the one hand we have the vorld-wide 
studies of native peoples m their physical and social 
aspects, earned on bv many travellers , on the other, 
the mterests of arc hseolog)’, wuth all the m\e8tiga- 
tions carried on at home, m the Mediterranean urea, 
and m other fields durmg our period, are committed 
to the charge of this same section Again, tlie section 
has to deal with the science of anthropometry and 
aUied investigations, such as were initiated by Francis 
Galton (1822-1911), who, following the doctniies of 
his cousm Charles Darwin, mtroduced methods of 
accurate measurement and the use of statistic, s into 
the study of heredity, and onginated that conception 
of the miprovement of the human race by careful 
breedmg to which he gave the name of eugenics 
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The Applications of Science 

For monuments of applied science it is necessary 
only to look around we need attempt no catalogue 
We may begm to realise its prolific and marvellously 
rapid development from such recollections as these 
that Henry Bessemer first publicly described at the 
meetmg of the Association m 1856 his researches 
which were to revolutionise the steel industry , 
that the commercial appbcations of electricity are 
broad-based upon the work of Faraday, coupled wuth 
the invention of the electro-magnet by Sturgeon 
(1783-1860) , that all the \a8t development of these 
applications, at the hands of Wheatstone, Kelvm, 
John Hopkmson (1849-98), Ayrton (1847-1908), 
and many another, dates from a time substantially 
later than the foundation of our body This develop- 
ment contuiues to the present dav. when for example, 
the uses of telephony and telegraphy ha\e extended 
far beyond the conception of most of those who 
w'ltnesseil early demonstrations of these wonders 
at meetmgs ol the Association At the Phunouth 
meeting in 1877 W H Preecc demonstrated various 
tj-pes of telephone Cnticism of the telephone ser- 
vice m recent years has made plav with the asser- 
tion that Preecc, being then an official of the Post 
Office, called the telephone ‘ a pretty philosophical 
toy,’ which IB not true he did apply that stricture 
to an early mstrument by Philip Pciss (1861), which 
could convey only tone and not speech , but he 
recognised the potentialities of Graham Bell’s system * 
So did Thomson (Kelvin) and Haughton, who amused 


' Dr Aloxukdcr OrahAm Bell palenlod hu iclophoae in 1670 
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themselvcB and the company by speaking through 
the demonstration instrument in dialect. 

At the meetmg m 1888, at Bath, Fitzgerald, as 
president of Section A, made the announcement of 
Hertz’s verification of Clerk Maxwell's theory of 
electro-magnetic waves. A discussion on lightning 
conductors also took place, m which the importance 
of self-mduction m connexion with sudden discharges 
was for the first time emphasised, and the pro<luction 
of waves of measured length on conducting wires 
was first made public by Sir Oliver Lodge At the 
Oxford meetmg m 1894 Sir Oliver Lodge gave the 
first pubhc demonstration of ‘ wireless,’ over a dis- 
tance of a tew hundred yards, effecting the reception 
of Morse signals by the long and short deflections of a 
Thomson manne-signallmg galvanometer, such as had 
been used m cable telegraphy TIiUlS was revealed 
the possibdity of signalling by means of Clerk Max- 
well’s and Hertz’s electro-magnetic waves, although 
the name of wireless telegraphy was introduced only 
m 1890 by Marconi, when its practice was begun m 
the face of many difficulties, initially with the help 
of the Post Office authorities in this country. In 
1907 at Leicester, Duddell, in giving an evenmg 
discourse on the arc and the spark in radio-telegraphy, 
showed experiments which formed the foundation 
for continuous wave telegraphy 

With such advances as these, as with those in 
other departments of engmeermg — for instance, the 
steam turbme, the mtemal combustion engine, tlic 
aeroplane — our engmeermg section has been prin- 
cipally concerned. Thus, at the York meetmg in 
1881, J. Emerson Dowson showed his plant for pro- 
duemg gas for motive power m the factory, etc. , and 
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the first demonstration was given of its use in dnving 
an Otto gas-engine At the Oxford meeting m 1894 
there was a discussion on Maxim's flymg machme, 
and Kelvin, who had no belief in the aeroplane, 
described this example afterwards as ' a kind of 
child’s perambulator with a sunshade magnified 
eight times ’ Mention of Maxim recalls a vision of 
himself, exhibiting the gun named after him, mounted 
upon cycle- wheels, at the Ipswich meetmg m 1895 
In other directions of the commercial application of 
science the section of chemistry is perhaps chiefly 
interested Progress during our period includes 
that in the coal-tar and alkali industries, the improve- 
ment of explosives, and many other directions in 
some, the Great War was needed to enforce upon 
men’s minds the powers of science 

Our endeavour m preceding paragraphs has been 
to set up a few guide-posts to the advance of science, 
w Inch will be supplemented by many further examples, 
where the Association has been directly concerned, 
later on , especially m those chapters which deal 
with researches to which our body has given its 
support From time to time presidents of the 
Aspoi lation have furmshed summaries of progress m 
science generally or m one or more of its component 
departments , but, as Sir Ray Lonkester observed 
m one such survey,* ‘ the mere enumeration of the 
most important Imes of progress m any one science 
would occupy us for hours ’ It has been attempted 
also to show m this chapter that the progress of 
science is evolutionary, although any one incident 
m that progress may be revolutionary. Into the 

* At Vork, 1906 For others, eoe eepeoielly Lubbock, 1881 , 
DougU* Qallons 180a 
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Btory of the advancement of science there is further 
to be read tlie essential homogeneity of science as 
a wliole, and the constant interaction and mter- 
dependence of its several departments 

A negation of this condition might be mferred 
from the successive creation of sections m the Associa- 
tion, which we have next to consider Actually, 
there is no such negation, whatever tendency may 
have supervened, during the later part of our penod, 
tow’ard specialisation by mdividual scientific workers 
m particular directions of study The formation 
of our sections may be viewed from two different 
angles, to each of which an aspect of homogcncitv , 
after all, is common In the first jiliue, those who 
practice in a [)ut(‘ science, or a group of pure sciences, 
come together to form such sections ns those* of 
mathematics and physics, chemistry geology, or the 
biological sections Secondly, we have the common 
interests of those wlio teach, wliatevcr science tlic) 
teach , of those who travel or study geograph} , witJi 
whatever sister science (if any) they are also con- 
cerned , of those who are mterested in economic and 
statistical applications, of tho.se who ayiply science, 
of whatever department, to agriculture and so forth 
Thus it comes about that we encounter demand.s 
for sections of education, of geography, of economics, 
of agriculture The constitution of the Association, 
bemg elastic, can adapt itself to such demands of 
science as it progresses it is unirjue among the major 
sc lentific bodies m the United Kingdom as possessmg 
that elasticity, and admittmg the widest possible 
range of scientific mtercst But, as we shall see, 
it also endeavours to bring kindred departments of 
science together on common ground 
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Tho StM lionii — thr lied Liohb — Public mterogls aL Ibe 
— ( '’m njvinilin^^ AtKitUeA— mbemhip of the Aiuittcuition — 
Public li^ctun s — The I’r<*Kiclency of the. AR8d>ciMion — Rt‘VAl intereet 


Tire SrcTioNs 

'I'iii iiiK lou.M (if tilt* pn'sont hcctum'5 (if tlie Associa- 
tidii. 111 wliuli tlic tiulk of the bcientifu work at 
.iiiiiuivl iiieetm^'8 is tiansaf ted, was cNol\ed m 1835 
after a period of expennieiit during wliidi more than 
one grouping of tlie seicnees were attempted In 
lh31 siili-t oniiiiittees,’ under the General Conimittee, 
not diitinguibhed by anj letter or number, were 
formed as follows The names of their members 
are worthy of record incidentally they gice pomt to 
the order m which Brewster places the component 
.social and intellectual groups of the AsscKiation — 
‘our nobilitc, clergy, gentn', and philosophers' 
The intimacy between scientific and ecclesiastical 
interests at that time, to which we ha\e already 
referred, is revealed in the list which follows 


Si B-foMMITTECS 


Mathemai\cal and PhySKul Scifiice 


David Breweter, LL D , F H S 
Sir Thomas Brisbane, K C B , 
FK8 

J D Forbes 

W' R IlamiltoD, F R 8 


Rev W Pearson LL D . F R 8 
Rec Baden Powell FRS 
Rec W Scoresby, F R 8 
Rec W WheweU, F R 8 
Rev R WiUiB, F R8 
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Chemtttry 

Rev J Cumming, T R.S J F W Johiutou 
J Dulton F R S Dr E Turner, F R 3 

Dr C Daubcny, F R S W West 

Rev W Vernon Ilarcourt, 

FRS 

Minerahgy 

J Allan, F R S J F W Johnston 

R Vllan Rev W Whewell, F R 8 

DaMd Brewster, LL D , 

FRS 


Geology and Geography 


Rev W Buckland, D D , 
FRS 

Re^ W t'onvheare FRS 
Sir P Grey Egerton Bart , 
FRS 

I D Forbes 
G B GrtcnouKli, FRS 


William Hutton 
R 1 Murrlnson, FRS 
John Phillijis 

Rev Adam Sedgwick, FRS 
William Smith 
H Witham 
James Vates 


Znotoijy and Botany 

Dr C Daubeny, FRS Proleasor J Lindley, F R S 

Dr J K Gresille Dr J C Pritchard, F R 8 

Rev Professor J S 
Henslow 


Mechanical Arts 


J II Abraham Benjamin Rotcb 

Tohn Robison 


In 1832 these bodies take on the dignity of 
romniittees, and are entitled thus 

I Pure Mathematics, Mecl anics. Hydrostatics, Ilydraulica, 
Plane and Physical Astronoinv, Meteorology, [Terrestrial] 
Magnetism, Philosophy ol Heat, Light, and Sound 
II Chemistry, Mineralogy, EUectricity, Magnetism 

III Geology and Geography 

IV Zoology, Botany, Physiology, Anatomy 

Each committee has a chairman and secretary 
the chairman does not yet assume the function of the 
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later president of a section m delivering an address 
Sectional transactions of sections appear in 1832, 
but sections were at first formed in some measure 
ad hoc to deal with such papers as were ofiered 
and accepted An extremely important function 
of the ‘ committees of science ' (as they were 
termed), however, was to call ‘for reports 
on the state and progress of particular sciences, 
to be drawn up from time to time by competent 
person.s ’ This practice, as we have seen (p 25), 
was suggested by WTiewell Some of these reports 
were of extraordmary importance in their time The 
Earl of Uosse in his address in 1843 pointed out 
‘ that the man about to undertake the task of 
endeavouring to uchance anv particular branch of 
science mav at once, by referruig to one of these 
rejiorts, know where to look for that information 
which IS indispensable to success, namelv, an exact 
knowledge of all that has been done b\ others ’ 

■ Without .such knowledge,’ as Stokes observed 
(presidential address, ISiVl). there is alwaisthe nsk 
that a scientific man m.i\ spuid his strength in ilomg 
over ag.im what has bc'en done alreach ’ Phillips in 
hia address ui 1805 showed that ‘ manv of the most 
valuable labours of which we arc now reapmg the 
fruits, were undertaken in consequence of the reports 
on special branches of .science which appear m the 
early volumes of oui trunsjvctions rejHirts m which 
particular data were requested for confirming or 
correcting known generalisaticma, or for establishmg 
new ones Thus a passage m Professor Airy’s report 
on Physical Astronoinv first turned the attention 
of Adams to the matheiuaticul vision of Neptune , 
Lubboi k's report on Tides came liefore the 
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experimental researches and reductions, which since 
1834 have so often engaged the attention of ^Vhewell 
and Airy and Haughton, with results so valuable and 
so suggestive of further undertakings Waves — 

their origin, the mechanism of their motion, their 
velocity, their elevation, the resistance they offer 
to vessels of given form - these subjects have been 
firmly kept in view by the Association, since first 
Professor Challis reported on the mathematical 
problems they suggest, and Sir J Robison and Mr 
Scott Russell undertook to study them experimentally 
Out of this inqmry has come a better knowledge of 
the forms which ought to be given to the ‘ lines ’ of 
ships, followed by swifter passages across the sea, 
both by sailmg vessels and steamers, of larger size 
and greater length than were ever tned before * One 
of the earliest subjects to acquire importance in our 
thoughts was the unexplored region of meteorology 
laid open in Professor J Forbes’s reports Several 
of the points to which he called attention have been 
successfully attamed In the same manner, by 

no sudden mi pulse or accidental circumstance , rose 
to its high importance that great system of magnetic 
observations, on which for more than a quarter of 
a centurj’ the British Association and the Royal 
Society, actmg in concert, have been mtent ’ With 
these last mvestigations as a whole we shall deal more 
appropnately when considenng British Association 
researches in Chapter VI Agamst the modem 
extension of facilities for publication, this tjqie of 
‘ reports on the state of science ’ has to some extent 
lost place, but not entuely , moreover, a somewhat 


further (.'hapt^r VI pp 175 und 2(>d 
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Similar purpose is served by the ‘ review ’ type (as 
it may be called) of sectional presidents’ addresses 
Other considerations apart, some of the earlier of 
these reports form valuable historical records of the 
position of scientific knowledge in various depart- 
ments at given moments 

In 1833 there were sections of mathematics and 
physics , philosophical mstruments and mechanical 
arts , natural historv, anatomy and physiology , 
history of scienie In 1834 the sections appeared 
thus niathcniatic's and physics , chemistry and 
mmeralogj’ , mathematical mstruments and me- 
chanical arts , natural history (with subsections 
of botany, zoology, and geolog)') , anatomy and 
physiology , statistics In 1835 we have the follow- 
ing sections mathematics and phvsics , chemistr}’ 
and mineralogy , geolog)' and geography , zoology 
and botunv , ninilomvand niedn me , statistics At 
this date tlie sections have presidents, vice-presi- 
dents, and secretaries In the Report for 1835 the 
sections first appear under distinguishmg letters 
(though such were used earlier m manuscript 
minutes) and the list now ceases to undergo much 
annual variation In 1830 it runs 

A MathemaUcal and riivsical D Zoology and Botany 
Science E Medical Science 

B fhemiatry and Mineralogy F Statistica 

C (leology and Geography G Mechanual Science 

Section C became Geology and Physical Geography 
from 1839, and its scope was limited m consequence 
in 1838 there were geographical papers on expedi- 
tions to Novaya Zemlya, the Antarctic, and the 
Euphrates (the last the famous ascent of the river by 
Lynch), besides papers on various surveys and other 
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topics , m 1839 communications of this character 
are wanting The change clearly suggests a not 
unnatural conflict of mterests m the section as 
ongmally constituted it is a smgular circumstance 
that although the change is mtimated m the Report 
for 1838 as made by a resolution of the General 
Committee, such resolution finds no place in the 
manuscript minutes of that body Geography does 
not appear as a separate section (E) until 1851 
Murchison, by this time an ex-fJeneral Secretary and 
past President of the Association, was also a powerful 
supporter of the Royal Geographical Society, and he 
was the first president of Seitiun E He assisted 
to establish the section avowedly as a public 
‘ draw,’ and was iiistruniental in including in its 
earlier programmes su( h widely attrai'tive names as 
Lmngstone, Speke, Baker, and Burton It was 
when he was staying near Bath for the meeting 
there m 1864 that Speke met his death through an 
accident with his gun wlule out shooting 

The early history of the Medical Science Section 
18 chequered It bore that title until 1844, when the 
section was apparently found to be too narrow in 
scope, moreover, the British Medical Association 
was founded m tlie year after our own (1832), and 
as it also 18 a travelling body, it is reasonable to 
suppose that there may have been some unnecessary 
duplication of interest as between our section and 
that association However that may be, the section 
after 1844 became known as Physiology until 1847, 
but it was then amalgamated with zoology and 
botany (Section D), and so remained until 1866 
In 1866 Section D was called Biology, and had 
departments of physiology and anthropology From 
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this year dovv’n to 1883 the chair of the section uas 
occupied by representatives of tlie vanous depart- 
ments in sequence, and the departments, or one or 
other of them, had chairmen of their own as well 
In 1884 anthropology became the subject of a sepa- 
rate section (H), m 1893 physiology did the same 
(Section I), and in 1895 Section D became what it is 
now. Zoology, while Section K ajipears as that of 
Botany Section I included with phj'siology the 
subject of cxpeniiiental psychologv, until m 1‘121 
Psychology was allowed to hive off as Section J 
(See p 74 ) 

Section L, Educational Science, was born in 1901 
Section M, that of Agriculture, was estabhshed m 
1912 The subject had for some years previously 
been dealt with in a subsection attached to various 
biological sections m turn This method is some- 
thing of u malceshift , it does not remove one of the 
objections wlmli is always urged against the forma- 
tion of a new section that it lavs upon the place 
of iiieetmg the onus of providing .in additional 
meeting-room, and that the deiiiaiuls made by the 
Association upon such acc oiMiiodiUion are in anv' 
event verv heavy There is, howevei, no record of a 
section once formed being afterwards disbanded, so 
that all niav' be taken to liuve justified theu establish- 
ment at least m the view of their own supporters 
And in regard to agricultural science, it may be 
observed that as early as 1839 a petition bearing 
influential signatures w'os presented to the General 
Committee requesting the establishment of a section 
to deal with that subject, but was rejected 

The constitution of Section A, the wide scojie of 
which has already been mdicated, was brought under 



86 


ORGANISATION 


review m 1909-10, when it was suggested that a 
division into more than one section was desir- 
able This proposal was not approved, but it was 
laid down that so far as possible a rotation should 
be observed by which the three departments of 
mathematics, experimental science, and observa- 
tional science should be represented successively 
m the president of the section , also that the two 
subjects not represented by the president m any one 
year should be represented by vice-presidents 
SimJar understandings, though on a less formal 
basis, are found in other sections, as in Section H, 
which includes ethnology and archaiology as well as 
physical anthropology The Botanical Section (K) 
m recent years has worked a department of Forestry 
There has been from the earliest period a liody 
of opmion m the Association v^mch would Innit the 
number of sections (a) from the point of \iew of re- 
stnetmg the interests of the Association to those 
of ‘ pure ’ science , (6) on the ground tli.it the multi- 
plication of sections implies the multiplication of 
communication-, of a liighlv speii.iliscd cliaraitur, 
which belong rather to the held of sjmk lalist ,ociet'es, 
and detiact from the general public interest of an 
Association meeting , (() on the ground, as indicated 
already, that a laige number makes an excessne 
demand upon accomniodatioii in tlie way of meeting- 
rooms, and in that way limits the number of phues 
where the Association can meet with convenience 
It IS probably true to say that the first of these 
objections has been urged against the formation of 
the majont} of separate sections, down to that of 
Psychology (Section J), the most recent, hut a 
broader view lias pievailed, and sections such as 



THE SECTIONS 


87 


those of Economics and Education are at any rate 
not open to the charge of restnctmg public interest , 
moreover, in more senses than one, such sections have 
a definite function as safety-valves The earhest re- 
corded case of opposition by an upholder of the claims 
of ‘ pure ’ science is that of Whewell (always a candid 
friend of the Association) to the formation of Sec- 
tion F (Statistics, or, as it was afterwards termed, 
Economic Science and Statistics) The estabbsh- 
uient of the section followed upon the presence of 
Quetelet, the Belgian astronomer and economist, 
at the Orford meetmg m 1832, and it evoked 
Whewell 's wrath by entermg upon a discussion of 
the Poor Laws ' It was impossible,’ he wrote, 

■ to listen to the proceedings of the Statistical 
Section without perceiving that they mvolved exactly 
what it was most necessary and most desired to 
exclude from the proceedmgs ’ , and agam, ‘ Who 
would propose an ambulatory body, composed 
partly of men of reputation and partly of a miscel- 
laneous crowd, to go round year by year from town 
to town and at each place to discuss the most mfiam- 
luatory and agitatmg questions of the day ^ ’ It 
is arguable that a discussion in a sectional meetmg 
loses no more in value than m mterest li it generates 
a high temperature , but, on the contrary, the 
inflammation for which Whewell was concerned may 
sometimes be salved by the measure of academic 
calm imported mto the proceedmgs of an impartial 
body like the Association when it deals with a con- 
troversial topic No better illustration of this can 
be found than an mcident m the proceedmgs of the 
very section whose establishment Whewell so strongly 
opposed 
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Early in July 1874 a strike in the linen mills of 
Belfast followed upon an announcement by the 
masters of their intention to reduce the wages of 
operatives, consequently upon depression m trade. 
The strike dragged on, with the usual accompani- 
ment of acrimony and some measure of disorder, 
until toward the close of August, when tlie British 
Association held its meeting in the city The 
Section of Economics, as it chanced, had upon its 
programme a report and two papers upon various 
more or less abstract industrial topics among wdiich 
that of strikes was indudcd Here was an extra- 
ordmary opportunity for the hection to put its 
science to practical test It took that opportunity 
The discussion which followed the report and papers 
centred upon the Belfast strike, for representatives 
of both masters and men were there by iiivitation, 
and practical suggestions were made and accepted 
whereby the meeting afforded an opportunity for 
mediation, through the agency of its principal 
officers At the con* lading general meeting on the 
following day TjTidall, the president of the Associa- 
tion, was able to aiinouiiie that he had harl the good 
fortune to be present at the meeting of the section 
referred to, that he had recognised the desire on both 
sides for conciliation, and that ' as the result of that 
discussion and a suggestion made m the course of if, 
he had now the most gratifying duty to announce 
that the act of conciliation was completed and an 
arrangement mutually arrived at ’ ‘ 

The above incident was played as a trump card 
by the supporters of Hection F when, in 1877, Francis 


^ The Tvof-St AiiguMl 27, 1874 
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Galton returned to the charge against the section, 
on the grounds ‘ that the subjects commonly brought 
before [it] cannot be considered scientific in the sense 
of the word that is sanctioned by the uses of the 
British Association Also that the section is isolated, 
and [as it] avowedly attracts much more than its share 
of persons of both sexes who have had no scientific 
training, its discussions are apt to become even less 
scientific than they would otherwise have been ’ The 
view does not appear to have impressed itself upon 
Galton and his adherents that the easiest entrance 
to an appreciation of the work of pure science may, 
for the layman, he througli the gateway of science 
applied 


Conviviality the 'Red Lions 

The other objections which have been indicated 
above to the formation of new’ sections lead naturally 
to the consideration of a new difficultv winch the 
Aasociatioii has always encountered— that of lioldiitg 
the balance true between the interests of the public 
whose friendship for science it is an object of the 
Association to promote, and those of the ‘ cultivators ' 
of science themselves It may be urged that these 
interests should be identical in practice tliev are 
not At an early stage we find the leaders of science 
embarrassed by the warmth of the public welcome 
accorded to them in the cities successively v isited by 
the Association, and the view has been commonly 
expressed that a full measure of hospitality weighs 
down the scale against serious scientific labour 
Even at the first meeting at York Johnston found it 
so ‘On future occasions it will be advisable, as is 
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the case in Germany, that there should be neither 
lectures nor scientific papers read at the evening 
meetings. It is rather sleepy work in most cases 
to rise from the dinner-table, where men have been 
enjoying good cheer, and to sit down forthwith to 
listen patiently to a scientific lecturer There are 
few persons whose vigilance will not at times be 
overcome by this test.’ It is not, indeed, given to 
every lecturer to make easy such a test , thus 
Whewell wrote in a letter on the Cambridge meeting 
m 1845 ‘ The performance in the evemng was m the 

Senate House I did not go there Herschel 
read for an hour and a quarter without being 
heard ’ , and thus can scarcely be an isolated instance 
From time to time we come across the application 
to Association meetmgs of such terms as ' picnics,’ 
‘ junketmgs,’ and even ‘ beanfeasts,’ and by waj of 
specific illustration the following note by Sedgivnck 
on the Liverpool meeting in 1837 is worthy of 
quotation ‘ ‘ Let me then transport you to Liver- 
pool, among mountams of venison and oceans of 
turtle Were ever philosophers so fed before * 
Twenty hundred-weight of turtle were sent to 
fructify in the hungry stomachs of the sons of science 
Well may they body forth, before another returning 
festival, the forms of things unknown • But I will 
not anticipate the monsters of philosophy which such 
a seed-time portends The crop no doubt will be 
of vast dimensions ’ Murdiison records a similar 
impression The cultivators of science themselves 
were divided on the question of relaxation A C 
llamsay notes Brewster’s disgust when he and 


* Ll/e and LetUr§, i, H9 
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Edward Forbes got up a dauce m the Assembly 
Rooms durmg the Edinburgh meeting m 1850 

It was m order partly to avoid the sometimes 
excessive profusion of local hospitality and partly 
to escape from the high cost and overweight of the 
‘ ordmary,’ as the common meal supplied to visitmg 
members at their own charges was then termed, that 
Edward Forbes was moved to collect a body of other 
young naturalists at the Birmmgham meetmg in 
1839 and to repair for refreshment to an mn named 
the Red Lion There they dmed simply each day 
durmg the meetmg it was m accordance with the 
convivial gemus of their leader that they should form 
themselves into a defmed society for domg so, and 
the style of their chosen haunt supplied them w'lth 
a title -the Red Lion Club Forbes it vas who 
gave them a species of constitution their chairman 
became the Lion King , new members on admission 
became cubs , the organisers of the arrangements, 
jackals On rismg to speak (or otherwise to entertain 
the company) they must roar and Hourish their 
coat-tails as an mtroductor\ ritual , similar mani- 
festations were prescribed to the audience as convey- 
ing applause or dissatisfaction Forbes showed a 
notable facihty in composmg and performmg songs 
ad }io. It is pleasant to record that he has had 
efhcient successors m this and similar directions 
down to the present time, for the club, after an 
intercal <if lapse has on orcsoion reciced since the 
Creat War Not, indeed, on exactly the same Imes 
as laid down by its founder, under whose auspices 
the club, meetmg daily as we have seen, found its 
apartment almost crowded out toward the close of 
its hrst session it has more lately assembled once 
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durmp the annual meeting of the Association, and 
invited its chosen menagerie, when in a free interval 
between the calls of olhcial engagements our most 
eminent scientihc supporters have been able to 
remember that dulce esl desiperc in loco Forbes 
also established an association of metropolitan Red 
Lions m London , but that has not survived Its 
mention, however, may serve as a lemmder of another 
similar foundation, at once of greater mtimacy and 
einmence, the famous x Club, which, maintainid 
from 18C4 to 1892, was limited m actual membership 
to nme but included five presidents of the British 
Association Hooker, Huxley, Timdall, Spottiswoode, 
and Lubbock This had no direct lonnetion with 
the Association but we read of it, free from trammels 
of formality, determming the destiii) of the highest 
offices in the Association, and otherwise acting as a 
power belimd the throne It is onlv to be regretted 
that, as 111 tlie case of tlie Assoiialion itself, so many 
informal incidents of the gatliennga of both j’s and 
Red Lions, which might ha\e delighted the historian, 
must ha\c been lost For cxiinijilc chance jireservcs 
the recollection of Hooker drinking a w incglassfiil 
of ink at a Red Lion dinner before realising tlie 
presence of the pen with whith he was cvpected to 
sign the attendance book but as a rule such cpisodea 
must remain only in the memories of those privileged 
to attend the functions winch gave them rise 


PcBLic Interests at tuf Meftinos 

The heavy evening meal has mercifully lost its 
place as the principal theme of hospitabty, but the 
whole question of conviviality moved John Phillips 
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in 1848 to lay a formal expression of opinion before 
the Council, m which he pointed out that ‘ the 
practice of obeying local mvitations has been pro- 
ductive of good and evil good by the spontaneous 
awakenmg of many important places to scientific 
activity , evil by the mtroduction of elements 
of display, temporary expedients, and unnecessary 
expense ’ Smcc these words were written there 
have been (if the expression be allowable) eruptions 
from tune to time on the kmdred questions of the 
relationship between the scientific and the social 
elements in Association meetings, and of the relation- 
ship between the scientific work in the sections, and 
the interests of the public Of the latter question 
there was an investigation by the Council in 1877, 
when it was ruled that some surer means should 
be adopted of excludmg ‘ unscientific or otherwise 
unauitalile papers and discussions ’ from the sectioual 
meetings, and the organismg sectional committees 
were given powers of exclusion this mvestigation 
was chiefly noteworthy for the attack upon the 
Section of Economics by Francis Galton, to which 
reference has been made already (p 88) 

Discussion on the more frequent mclusion of 
popular features in the sectional proceedmgs was 
resumed m 1903, when it was left permiasiyely to 
the organising sectional oommittees to arrange their 
work to consist ' as far as possible of discussions of 
scientific questions of general importance at the tune,’ 
and to make arrangements ‘ for popular lectures, 
demonstrations, etc ,’ in the afternoons, addressed 
primarily ' not to men of science, but to the other 
members of the Association ’ In the same year 
several more general suggestions m connexion with 
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the working of the annual meeting were considered 
without any very marked effect , save that there was 
expressed a sentiment, which has since matured, 
agamst allowmg general excursions to conflict too 
strongly with the scientific mterests of the meetmg 
In 1910 the Council agam urged (but only permis- 
sively) the desirability of jomt meetmgs between 
sections, and of orgamsed discussions, and put to the 
committees the point that presidential addresses m 
subjects of kindred interest ought not to be allowed 
to clash in the hours of delivery The relationship 
of the sections generally and the possibility of a new 
division were also brought under review, and in 1911 
a scheme of sectional meetmgs was brought forward 
under which not alt sections would necessarily 
assemble daily throughout the meeting, and the 
demands upon room-accommodation would thus be 
modified , but the time was not ripe It is perhaps 
worth recording these discussions of reform for no 
other reason than to show, when periodical demands 
for reform are made, that the controllmg bodies of 
the Association have not been wholly unsympathetic 
to such demands m the past In preparing for the 
meetmg m 1921 the Council, with the concurrence 
of airganising sectional committees, authorised the 
general officers to arrange the hours of presidential 
addresses and important discussions, thus enabling 
the programme, as regards its salient features, to be 
co-ordmated, mstcad of bemg left wholly m the hands 
of more than a dozen independent committees. These 
committees have been given also the opportunity to 
meet m common session 

CORBESPONDINO SOCIETIES 
‘ The spontaneous awakoiung of important places 
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to scientific activity,’ as Phillips had it in a passage 
quoted above, is exemplified, among other ways, m 
the foundation of local scientific societies Delegates 
from such societies had been welcomed for many 
years at our meetings before their attendance was put 
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upon a regular footmg , ‘ affiliation ’ or ‘ association ’ 
with the British Association was offered to local 
societies, and an organised Conference of Delegates 
of Correspionding Societies was established as a 
feature of the proceedmgs (1886) It is of incidental 
mterest to assign the years of the foundation of 
123 local scientific societies, which are now thus m 
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relationship with the Association, to their appropriate 
decades, and to show the result in a curve which 
reveals clearly the period of growth of scientific 
interests which expressed itself in the foundation of 
these bodies It may well be that the existence of 
an active local scientific society is almost a condi- 
tion precedent to a successful meeting of the British 
Association in any particular place , on the other 
hand, m some mstances it seems plausible to correlate 
the foundation of local societies directly or mdirectly 
with a meeting of the Association about the same time 
Thus, m 1834 the Association met in Edinburgh , 
m that year the Edinburgh Geological Society was 
founded In 1855 our meetmg vias in Gl.isgnw , m 
1858 the Glasgow Geographical Society was founded 
The Association w as at Birmingham in 1 805 , t he South 
Staffordshire and Warwickshire Institute of Mmmg 
Engineers was established m 1867 The Association 
visited Norwich in 1868, m 1869 the Norfolk and 
Norwich Naturalists’ Society was founded In 1873 
the Association met at Bradford, m 1875 both 
the Bradford Natural History and Microscopu al 
Society, and the Scientific Association m the same 
city, w'ere established , these were preceded in the 
mtervening jear bj the foundation of the Halifax 
Scientific Society Our Southampton meetmg m 1882 
was followed three years later by the foundation of 
the Hampshire Field Club and Arcliaxdogical Society, 
and that at Aberdeen in m85 by the foundation of 
the Bmhan Field Club iii that city in 1887 

In 1883 a committee under the chairmanship 
of Francis Galton reported to the Council on an 
mstruction to draw up ‘ suggestions upon methods 
of more s) stematic observations and plans of 
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operations for local societies ’ This committee fore- 
saw the possibility of ‘ the final effect of establishmg 
systematic local observation throughout the country, 
and uniformity m the modes of publishing the results,’ 
and believed ‘ that the British Association is fitted 
by its constitution and position to become an organis- 
mg centre of local scientific work ’ The Committee 
drafted the scheme for the enrolment of correspondmg 
societies which is still in operation, formulated the 
constitution of the Correspondmg Societies Com- 
mittee of the Association, and laid down a plan for 
the holdmg of conferences of the delegates, with 
the result that m 1885 Gallon took the chair at the 
first of these conferences, which have been held each 
year since, and have lieen productive of much valuable 
interchange of views between delegates of the various 
correspondmg societies and between the societies 
and the Association, ev’en if the ideals of the ongmal 
committee, in certam respects, still await realisation 
The published transactions of correspondmg 
societies, which are forwarded to the Association, 
were formerly retained at the London office, where 
they formed a small library lontammg certain rare 
local publications They were difficult of access here, 
and were made over in 1921 to the librar)' of the 
British Museum (Natural History) It may be added 
that foreign scientific publications which are received 
by the Association, tocether with others not commg 
from corresponding societies, are forwarded to the 
librarv' of University College, Gower Street, and 
members of the Association have access to these, 
under an arrangement which has existed smee 1904 
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Membership of the Association 

We have seen (p 23) that, as originally proposed, 
membership of the Association involved this lumted 
amount of qualification — that the applicant should 
already be a member of a ‘ philosophical ’ society. 
This qualihcation was maintamed for many years in 
theory, though it vanished m practice, and member- 
ship actually came early to involve, as it does still, 
‘ no tecbmcol qualification ’ In 1 845 the Council 
laid down conditions and terms of membership which, 
it 18 worthy of remark, survived until 1919 , and even 
then (when the life composition fee was raised, and a 
special rate of subscription was instituted for mem- 
bers desinng to receive the Annual Report) it still 
remamed, and remains, possible to attend a meeting 
for the same fee (£l) which was demanded in 1831 
The Council and General Committee, indeed, went 
farther in 1919, despite the vastly decreased value 
of money, for they removed the entrance fee of £l, 
which had till then been required of members as 
distmct from associates It can at least never be 
said that the Association has priced its service to the 
public too highly From 1845 down to 1919 a class 
of ‘associates’ was mamtained, who joined solely for 
the purpose of attendmg a meeting, and held no 
rights of receiving the report, holdmg office, or serving 
on committees The recommendation of a member 
was originally required for admission to the associate- 
ship, but this I eased to be demanded m practice, and 
finally the class of associates was abolished too, for 
the distmction between the two classes ceased to 
serve any useful purpose 

Of more mterest, as a matter of history, than these 
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administrative details i.s the position of women in 
the Association We have already seen (p 16) 
that the admission of women to scientific meetmgs 
was frowned upon by early supporters of the Associa- 
tion and we have quoted Buckland’s strictures upon 
their attendance But the admmistration apparently 
f.iilcd to practise what it preached as to regulating 
women’s attendance, for Hooker, writing of the 
Newcastle meeting in 1838, remarks that m the 
Natural History Section ‘ tlieie were not above fifty 
people m the room, and almost no ladies , those few 
who were there had tonic in hj accident, and I was 
afterw'ards much .sur})rised to hear that ladies were 
precluded from attending this section of Botany and 
Zoology on account of the nature of some of the 
papers belonging to the latter division ’ ‘ 

Again, 111 a letter on the K.imo iiieetiiisj,^ Sir John 
Iterschel writes to his wife 

’ And, b\ the live though one should not tell one's 
own good things, here us one so good that you must 
have it ' Sedgwick, m Ins talk on Saturday said 
that the ladies present were so numerous and so 
beautiful that it seemed to him as if everv sunbeam 
that had entered the windows m the roof (it is all 
windows), had deposited there an angel Babbage, 
who wa,s hitting by me, began countmg the panes, 
but, his calculation failing, he asked me for an 
estimate of the number ‘ I caii t guess," was my 
answer, " but, if what Sedgwick sajs be true, you 
will admit that for every little pane there is a great 
pleasure ” ’ 

* Lijt. an4 IaM&a of iS'ir J D Hooker, by Leonard Huxley, i, 34 
Tins nae Hooker's hrel inuotmg, and be found that ' the ecientifio 
department foil far bt^lund the ammioinrnl and oating * 

^ Quoted in Lift and LeUert of Adam Scdgwickt i( 516 
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Ladies i\ere not, m point of fact, admitted by 
purchased ticket until 1843 , a special ‘ ladies’ 
ticket ’ i\a8 then introduced, but this was found to be 
not to the tiiste of some of the recipients, since in 
1869 a Miss Becker <and others presented a memorial 
to the Council askmg that these tickets should be 
similar m form to those of ordinary members and 
associates It can no longer be ascertained whether 
it was a cause or an effect of this memorial that 
the ladies’ transferable ti< ket which survived until 
1919 was adorned with a fair garland of vines , but 
the memorial went faither and demanded an answer 
to the question whether ladies were ehgible for 
election to the sectional committees, the General 
Committee, and other offices The Council coldly 
replied that ‘ there were no rules of the Association 
by which ladies were precluded from serving upon 
committee if elected in the ordmarv wav ’ , and the 
question remamed quiescent until 1876, when the 
Council appointed, and adopted the report of, a 
committee which stated that ‘ it does not appear 
to have been the practue of the Assoiiation to admit 
ladies to election as officers, or upon committees,’ 
and that ' it does not appear that any case has been 
made out for altermg the practice ’ Agam, in 1885, 
the General Committee referred the same question 
to Council , and agam the Council appomted a 
committee, w'hich this tunc reported iii the ladies’ 
favour , nevertheless the Council were ‘ of opuiion 
that the time has not yet come when it would be for 
the advantage of the Association to depart from the 
established custom ’ As late as 1897, a woman was 
excluded from a sectional committee, after nomina- 
tion, on the strength of the Council’s nilmg twelve 
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years earlier But the dispute, as such, faded out, 
and the Council’s objection finally disappeared by 
default at length, m 1913, Miss Ethel Sargant took 
her seat as the first sectional president of her sex (in 
the Botanical Section), and in the following year the 
Council welcomed Miss E R Saunders, of Newnham 
College, as one of its members 

Pi BLic Lectlres 

The British Association has in no department 
of Its labours more clearly carried out its founders’ 
charge ' to obtain more general attention for the 
objects of science,’ than by the endeavours it has made 
to bring those objects, in successiie places of meet- 
ing, before the classes of citireus whose interests 
or circumstances do not permit of their becom- 
ing inembers of the Association Long before any 
systcniatu arrangements of public ’ lectures were 
brought into being, we find distinguished members 
of the As-soimtion taking adiantage of its mcetmgs 
to widen the appeal of science For example, Sir 
John Horschcl, in a letter to L,idy Herschel ftom 
which quotation has preMously been made (p 90), 
writes of Sedgwick’s activities at ihe Xew castle 
mcetmg m 1838 

‘ All the show here is o\cr It has been b\ far 
the most brilliant mcetmg of the A'-sonation. and m 
all the public pioccediiigs perfcit good taste has 
reigned Sedgwick wound up on Saturday with a 
burst of eloquence (something ui the way of a sermon), 
of astonishing beauty and grandeur 

‘ But this, I am told, w’as nothing compared to 
an out-of-door speech, address, or lecture, which he 
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read on tlie sea-beach at T}’nemoiith to some 3000 or 
4000 colliers and rabble (mixed with a sprinkling 
of their employers), which has produced a sensation 
such as IS not likely to die away for years I am told 
by ear- and eye-witnesses that it is impossible to con- 
ceive the sublimity of the scene, as he stood on the 
pomt of a rock a little raised, to which he rushed as 
if by a sudden impulse, and led them on from the 
scene around them to the wonders of the coal-country 
below them, thence to the economy of a ooal-faeld, 
then to their relations with the coal-owners and 
capitalists, then to the great prin' iples of morality 
and happiness, and at last to their relation to God, 
and their own future prospects 

Murchison, writing of the meeting at Glasgow 
in 1840, recalls ‘ the glorious day at Arran, when 1 
lectured to a good liaiul of workmen, with every 
peak of Goatfell illumined, and marched up at close 
of the day to Brodric k (.'astle, with the Heir of the 
House of Douglas, prec eded by the piper ’ ' 

Again, at the Munchestei meeting in 1842, we 
find Sedgwick * at an Association dmner describing ‘ a 
walk he had taken through the 8trecl.s of Manchester, 
amidst the smoke of chimneys and the roar of 
engines , ’ and then he came to speak of the 
artisans 

‘ In talking to men whose brows were smeared 
with dirt, and whose hands were black with soot, I 
found upon them the marks of intellectual mmds, 
and the proofs of high character , and I conversed 
with men who, in their own way, and m many ways 
bearing upon the purposes of life, were far my 


’ Mtmmn, i, 303 


‘ Lift and Lettm, ii, 40 
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superiors I would wish the members of the British 
Association to mingle themselves with these artisans, 
and m these perhaps overlooked comers of our great 
cities , for, as I talked with them, the feelmg pre- 
vailmg m my mmd was that of the mtellectual 
capacity m the humbler orders of population m 
Manchester This is a great truth, which I wish all 
the members of this Association to bear away with 
them, that while the mstitutions and customs of man 
set up a barrier, and draw a great and harsh Ime 
between man and man, the hand of the A'mighty 
stamps His finest impress upon the soul of many a 
man who never ruses beyond the ranks of compara- 
tn e poverty and obscurity 

‘ Do not suppose for a moment that I am holdmg 
any le\elling doctrines Far from it I seek but 
to consolidate the best institutions of society But 
I do wish that the barriers between man and man, 
between rank and rank, should not be harsh, and high, 
and thoriu but rather that they should be a kind 
of sunk fence, sufficient to draw lines of demarcation 
lietween one and another, and ict mkIi that the smile 
of gladness and the voice of cheerfulness might pass 
over, and be felt and beard on the other side ’ 

It was more than twenty years however, before 
this channel of communication betw'een the Associa- 
tion and the public was formally opened Durmg 
the earlier 'sixties, it is noticeable that the Association 
was entermg less widely into relations with govern- 
ments and public bodies than it did before or sub- 
secjuently As we shall find later, this particular 
form of public activity on the part of the Association 
was almost confined, about that time, to furthering 
the development of scientific education It was 
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as if science, having (temporarily at least) consohdated 
its own position in the eyes of the public services, and 
having at length gamed a satisfactory measure of 
recogmtion from them, was now seelong to extend 
its direct relations with the pubhc However that 
may be, it was in 1866 that two resolutions were sent 
up to the Councd, from the sections of Physics and 
Economics respectively, to the effect that ‘ a popular 
lecture for the benefit of the working classes ’ should 
be debvered at each annual meeting One of these 
resolutions, indeed, included the hmiting clause, 

‘ when the Association meets in large manufacturmg 
towns ’ , and a committee of the Council, which 
reported favourably on the scheme, contained the 
proviso, ‘ should a request be made for such a lecture 
by the executive committee in any large town about 
to be visited ' It is, therefore, worth observing 
that once the formal senes of lectures to the opera- 
tive classes ’ (as the) w’ere called) was started, as it 
was m 1807, it was onl) broken, apart from overseas 
meetings when special arrangements prevailed, in 
three years 1871 at Edinburgh, 1878 at Dublin, 
and 1899 at Dover 

The senes started well, with lectures by Tyndall 
at Dundee (1867), on ‘ Matter and Force,’ and Huxley 
at Norwich (1868), on ‘A Piece of Chalk ’ Huxley 
was enthusiastically ui favour of the movement 
as early as 1 855 he had opened at the Jermyii Street 
Museum his own regular 'Bcries of lectures to work- 
mg men, which afterwards became famous , and to 
Tyndall, m reference to the Dundee lecture, he wrote 
‘ You have maugurated the workmg men’s lectures 
of the Association m a way that cannot be improved 
And it was worth the trouble, for I suspect they will 
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become a great and noble feature m the meetmgs ’ * 
Of hiB own lecture m 1868, his biographer says ; • 
a jierfect example of the handling of a common 
and trivial subject, so as to make it “ a wmdow mto 
the mfmite.” . This lecture . together with 
two others delivered this year, seem to me to mark 
the maturing of his style mto that mastery of clear 
expression for which he deliberately laboured, the 
saymg exactly what he meant, neither too much nor 
too little, without confusion and without obscurity ’ 
The lectures, as a whole, have been exceedingly 
successful the popular audiences have shown no 
sign of neglectmg sciences when addressed to them 
on an acceptable topic through a comjietcnt mouth- 
piece To take a smgle example out of many, it is 
recorded “ that Silvauus Thompson at Cardiff (1891) 
had a crowded audience of miners who were brought 
by special trams to hear him speak on the uses of 
electncity m immng , agam. he held a Bradford 
audience of 3500 for an hour and three-quarters (the 
length of time is a tribute to his genius), while he 
discussed the appbcalions of electricity to industiy 
as a national question, and at the close elicited a 
' manifestation ol feeling such as is generally 
associated with a great political meeting, rather than 
with a scientihc lecture ’ A senes of great names — 
Lubbock, Preece, AjTton, Evans, Bramwell, Ball, and 

^ Ll/e and Ltticra vj // uxUy, i, J92 

^ Op at i, 297 In thejwii ot Inn pixsidern \ at Ijverpool) 

Huxley, with others, were taken uniier police eacort to vieii some of 
the wont alums lo the city This %iBit is eiidcnce of a deep interest 
in tba betterment of conditiuns of bfe of tho (xiortr clasbca of wluch 
the leotura hero rcforwl lo are another form of exprcaaiou 

* Sdvanus HhiUipa Thomp^n H%a Lift and LelUra, b} J b and 
H U Thouipaon 1920 
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others — carries the list of lecturers ‘ to the operative 
classes’ down to the year 1911, after which, again 
beginning (very appropriately) with a meeting at 
Dundee, there appears an alteration of practice and 
an extension of pnnciple It had become evident 
that with changmg times the limitation indicated by 
the title of the senes had ceased to be appropnate , 
and there was no reason on the Association’s side why 
the number of lectures should be limited to one each 
year In 1910 one of the evenmg discourses to the 
Association (that by Professor W Stirling* on ' Types 
of Animal Movement ’) had been repeated ‘ to the 
public ’ at the place of meetmg, Sheffield The 
(ilouncil therefore vvnllmgly accepted a proposal to 
alter the title of the senes to Public or Citizens’ 
Lectures, and imdertook to appoint any number 
of lecturers for which a local executive committee 
might ask, and from 1912 onward there have usually 
been several pubhc lectures at each meeting, and 
sometmies lectures for young people The Workers’ 
Educational Association, the foundation of which, 
in 1903, indicates the growth of demand on the side of 
the w'orkers for such help as can be given through 
the Association’s public lectures, has, in some instances, 
collaborated in local arrangements and suggested 
acceptable topics The Association and the lecturers 
provide these lectures from a whoUy disinterested 
desire for the advancement of science, and thereby 
demonstrate that sense dl class-umon which it was 
Adam Sedgwick’s wish to foster And yet it was 
possible — and at no remote date — for a borough 
councillor purporting to represent labour, when his 


^ ProfesBor of physiology and histology, Maiwbentcr Uoivenity 
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council had a meeting of the Association under 
discussion, to stigmatise our body as an association 
of the rich, whose proceedings were of no interest 
or value to his class* 


The Presidency of the Association 

In early years the Association followed the 
German model m generally electmg to the chair a 
representative of the place of meetmg This was 
sometimes also a noteworthy figure in science, as 
m the cases of Btickland at Oxford (1832) and 
Sedgwick at Cambridge (1833) Attention was also 
paid, in accordance with the spint of the time, to 
social rank , and thus among the first ten presidents 
we find a duke, an earl, two marquises, and a visr nuut 
These were not necessanl) dLstinguislied as men of 
science , thus, the Marquis of Bre.idalbane, presiding 
at the Glasgow meeting in 1840, loft the preparation 
of an inaugural address to the General Secretaries, 
a duty upon whuli Murchison (ommented in a letter 
to Whew'ell It is my fate to ha\e, m lonjunctum 
with Sahine, to prepare a note of the King's speeih, 
to be read at Glasgow ’ It was not long, however, 
before these practices gave wav to the recogmtion 
of the presidency of the British Association as one 
of the highest honours which science could bestow 
upon its cultivators , and as a corollary, it also 
became an accepted view' that the locality of a 
meetmg (unless m exceptional circumstances) should 
welcome the president as a distinguished visitor, 
rather than that he should welcome the Association 
in his own place The presidential address, in place 
of a comparatively brief speech of goodwill, possibly 
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of retrospect over the preceding year’s scientific 
advancements, possibly of anticipation of the advan- 
tages to accrue from the meeting it was inaugu- 
ratmg, became what it still is, the prmcipal public 
scientific pronouncement of the year Out of this 
condition grew the impression to wluch Hooker re- 
ferred in his address m 1868, ‘that the address should 
either be a scientific tour de force, philosophical, and 
popular, or a resume of the progress of one or more 
important branches of science ’ Hooker, it may be 
added, disclaimed ability ‘ to fulfil cither of these 
requirements,’ although the disclaimei was possibly 
discounted when he proceeded 

' I propose to offer 3011 some romarlcs upon se^e^al 
matters to which the attention of your cominittec 
vas directed ichen at Dundee, and then upon some 
of the great advances that have been made in botany 
during the last few years, this will infallibly drag 
me into Darwimsin after which I shall allude to 
some matters connected with that dawning science, 
the Early History of Mankind ’ 

Hooker, therefore, did not fall much short of 
the standard demanded 113 the second alternative 
‘ impression ’ to which he referred As to the first, 
the tour de force, as he termed it, he had m mind, no 
doubt, the type of address in wluch leaders of scientific 
thought have made suggestions, or brought forward 
theories, not necessarily as.sociated direitly with 
their own labours, but beanng upon some common 
subject or aspect of daily life, and therefore to be 
seized upon by the unscientific hearer or reader 
as a matter understandable and debatable. Thus 
Armstrong, m 1863, took occasion to estimate the 
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diirahoii of the coal supplies m the mining fields of 
the liiitish Isles, and passed on to consider water- 
power and other alternatives to the use of coal 
William Kainsai in 1911 did the same Crookes’s 
address in 1 898 is still in demand by inquirers into 
the subject of the world’s wheat supplies, because he 
formulated an estimate of them (modified though 
it has been by later extensive developments m agri- 
culture), and foreshadowed the failure of avail- 
able wheat-lands to maintain their fertilitv he then 
pointed out how chemical science might aid in restor- 
ing that fertility Armstrong again, in the address 
already cited, incideiit.ilh adterted to our laborious 
method of writing, and pleaded for the common 
adoption of a new -enpt tending in the direction of 
shorthand in so far a^ it would use smgle symbols 
for the commonest sjllablcs He was also eloquent 
in fa\our of the adoption of a metric svstem 
of weights and measures a subject which other 
presidents have not neglci ted Out of Thomson s 
(Kel\ Ill’s) monumental address m 1871 the passage 
which most imprcs.sed itself upon the popular 
imagination was that m which lie a&ked how' life 
originated upon the earth and otTeied as a not 
unscientific hypothesis, the possibility of its meteoric 
origin 

8uch addresses as these, whatever their yalue 
otherwise, demonstrate to all men that science is 
thmkmg wuth and for them, about matters which 
must interest and most deeply concern them Others 
may arrest the untrained listener mainly through the 
profundity of thought which they reveal, and the 
beauty of its verbal expression Of such character 
is Tyndall’s famous address at Belfast m 1874, though 
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different effects, in this instance, were produced upon 
the minds of some of his audience ' No further 
analysis of the addresses must be ventured upon 
here , but it should be remembered that they have 
been unrelieved, save very rarely, by any form of 
ocular demonstration or lUuatration, and are pre- 
sented under (and in some cases, it may be said, 
have to contend against) circumstances of extreme 
formalit)’ Perhaps few would have this otherwise , 
but A C Ramsay showed signs of revolt against 
the coiiser\atne practice. He, who at the Glasgow 
meeting in 1840 had given his first scientific pajicr 
on a geological model, maps, and sections of the 
island of Ari.iii, and made there some of the friend- 
ships which had the most profound infliiem e on liis 
career, asf ended to the presidential iliair of the 
Association forty years after, at iSwimsea lie wioie 
an address, indeed, and it was puhlislied but he 
did not read it Instead, he spoke from a tew 
notes, and 'his livel\ uiflections of voii e, marked 
Scotti.sh acteiit, and energetic gestures were a 
novel and not unwehome variation from tlie more 

^ ^lr 0|]\ tr tliue. n <alU im (in of t be lb IfiWHt int't tin(( 

T>rHlall 8 ailtiif^ liuilcd ntArh tT«o Iuiui-h kikJ towards tin. end the 
almc>**plH rt inctnplMtrKHlI} to Hnitil u[ ItriruHinnr ^omo 

peojilf b* )(au lu uut , lull iithere at < nc li otiior iii a lun nlied 

muniicr Ihc iin(irr«<i»ion v,aji iiitcntidiMl b> lluxlcyt* tUiqui ut 

djikourhc nn animal automaliHU), in lie inrliidiHl maJ] among 

the other animal aiitomatn and on the Sunday follux^in^ every 
pijJpit in the (ily »«M;ined in bo fulrninating anathimaa at tiio men 
of BCicnce, and Huxley was cbaJIenfrt'd by one of the MiiUHtera at the 
railway station on his d< [larturc Huxley b U«turc was a inarvellouB 
performance, delivered without a note and with liartlly a movement 
of the body, the flow of language seeming to involve no sort of heaitatioD 
or difficulty The other evening lecture was given by Sir John Lubbook 
on wild flowerH m relation tn inHeots. and Tyndall's motion for a vote 
of thanks waa eloquent and pictureaque ' 
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usual formality of the presidential address ’ * It is 
easy to credit that the formal rcadmg of an address 
may m some mstances be detrmientally destructive 
of the speaker’s personality The practice, recently 
introduced, of leaving sectional presidents free either 
to read their addresses or to speak upon the topics 
of them, may lead presidents of the Association 
also to recall, in their discretion, the distmguished 
precedent set by Ramsay m 1880 

At each meetmg of the Association the reception- 
room or other convenient place is adorned with a 
senes of banners, some of which are illustrated here 
They bear the names of successive presidents and 
the places of meeting where they presided Some- 
times the president’s coat of arms is shown 
sometimes that of the place of meeting sometimes 
an cinblemiitu dcvue This variety makes for 
interest the fact that variation of size has been 
permitted is perhaps less fortunate The senes was 
originated by the Historic Society of Lancashire 
and Clieshirc the idou of it is attributed to the 
Rev Canon Abraham Hiinic, a well-known antiquary, 
one of the fouiulcri of that society m 1848 The 
lianner.s appear to hacc been first made for the 
Liverjiool meeting of the Association m 1854 The 
original senes of twenty -four then displayed m the 
Philharmonic Hall were made on a standard pattern 
‘ of white silk, and emblazoned m a very correct 
and elegant style,’ as a local report of the meeting 
has it Hume was a local secretary for the meeting 
of the Association m Liserpool m 1870 Through 
him the Historic Society interested itself actively 


* Geikio, J/em<7ir of Str 4 C Ramsay, p 347 
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m this meetuig Diplomas of honorary membership 
and gitts of books were presented to Huxley as 
President of the Association, to Stokes and Hooker 
as his immediate predecessors m the chair, to Tyndall 
and Rankine as deliverers of the evening discourses, 
and to Lubbock as lecturer to the ‘ operative classes ’ * 
Huxley also received from the society a commemora- 
tive bowl For many years the senes of presidential 
banners remained in the society’s ownership, a new 
banner being added and the whole lent to the 
Association for exhibition each year This cumbrous 
process was terrnmated in 1893, when the Association 
acquired tlie banners from the Society by purchase 
The senes has been maintained since then either by 
presidents themselves, or by the Association, or by 
local coinmitlees at places of meeting 

Royal Interest 

This chapter mav be fittingly concluded with a 
refereiK e to the interest which has been graciously 
expressed from time to time by the Royal Family 
in the work of the Association The mdividual 
scientific interests of certain uiembeTB of that Family 
m earlier dais will appear elsewhere, but active 
royal participation m the meetings was initiated by 
the Prince Coiisoit He was no stranger to the 
Assoc lation when he cu c iipied its chair at the Aberdeen 
meeting m 1859 Thus Murchison, as President at 
the Souilidiiipton meeting m 184(1, stated that that 
meeting would be ‘ rendered memorable m our 
annals by the presence of the illustrious Consort 
of our beloved Sovereign, who, participating in our 

^ f>eo p 101 
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purauitB, m some of which His Royal Highness is so 
well versed, thus demonstrates that our Association 
IS truly national,’ and so forth. Murchison no doubt 
felt that this mark of favour went far to discoun- 
tenance the ignorant opposition to the Association 
which, as we have seen (p 36), somewhat dis- 
concerted him about this time Prince Albert, 
agam, was at the Ipswich meetmg in IS'il, when he 
recorded his visits to five sections in succession 
between 1 1 30 and 2 30 on one day, in a letter to 
Queen Victoria, to which was appended what he 
termed ‘ a plan of the battle ’ a tabular summary 
showmg his progress and the topics which he heard 
discussed 

The prospect of his own appearance m the 
presidential chair evidently caused him some appre- 
hension it 13 recorded that he dreaded failure ' , but 
Queen Victoria was able to write to Kmg Leopold 
that ‘ Albert left me yesterdai mornmg for has great 
undertakmg at Aberdeen, which, I have heard by 
telegraph, went off extremely well ' He conveyed 
m his addre.ss a ver\ clear message from the Queen 
‘ I saw in niY acceptance )of otticc] the means, of 
which necessarily so few are offered to her Majesty, 
of testifying to vou, through the mstrumentality 
of her husband, that vour labours are not unappre- 
ciated by your Sovereign, and that she wishes her 
people to know this as well as yourselves ’ The 
Prince was no mere figure-head the Council, during 
his year of office, met imder his chaumauship at 
Buckmgham Palace 

The Royal Patronage was extended to the Associa- 
tion by King Edw'ard VII in 1904, and w^as con- 
tmued by his successor To him the Association 
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addressed loyal messages on his accession to the 
Throne , at the first opportunities after the outbreak 
and the conclusion of the war (1916 and 1019), and 
again in 1920, when, meeting in Wales (Cardifi), the 
members present offered their congratulations upon 
the successful labours of the Prince of Wales during 
his imperial tour 

The Prince himself honoured the Association by 
accepting its presidency in 1926, when a brilliant 
meeting was held at Oxford Those who viewed it 
mil not forget the scene at the inaugural meeting in 
the Sheldonian Theatre, when the presidential proces- 
sion entered to the sound of music no less appropriate 
than beautiful and was welcomed by an audience 
which exhibited such a variety of academic dress as 
can rarely be seen The Pnnee in his presidential 
address reviewed the newly-developing relations 
between Science and the State The address thus 
preserved a measure of continuit}' with that of his 
great-grandfather in 1859 For the Prince Consort 
had expressed the hope that by the gradual diffusion 
of Science the public in general, no less than the 
legislature and the State, will more and more recognise 
the claims of Science to their attention, so that it may 
no longer require the begging-box, but speak to the 
State, like a favoured child to its parent that the 
State wull recogmse in Science one of its elements of 
strength and prosperity ’ The Prince of Wales in 1920 
detailed a number of researches to which the State has 
set its hand in recent years, especially sinc^ (and 
largely as the result of) the Great War Then he 
said ‘ This attitude of the State toward Science 
makes for an easing of the paths for the advancement 
of Science m many directions it marks a definite 



ROYAL INTEREST 


115 


step in human progress, taken after long hesitation, 
but in itself new and because it is new, we may 
bebeve with some reason that we live, not merely in 
an age of Science, but at the beginning of it The 
Sheldonian Theatre held little more than a third of the 
members who wshed to hear the Prince, and the 
address was relayed to the Town Hall and to the 
debating hall of the O'cford Umon Society, which held 
the remainder of his audience After the conclusion 
of the address, for winch the Earl of Balfour as 
senior ex-president, expreshcd the thanks of the 
Association, the Prince appeared before the company 
at the Town Hall On the following day be attended 
some of the sectional meetings and also three ecening 
receptions which were given simultaneously by the 
University in the new examination schools b^ the 
City in the Tow n Hall and b\ Christ C burch in its hall 
I„a«tlv', in 1928 the Association receiied the Royal 
Charter of incorporation-- a consummation for which 
many members liiid hoped since its full potential 
actn ities i ould no longer be prosecuted b\ h body 
incorporate 
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Places of Meeting 

The British AssociatioD has held its annual meetings 
every year since its foundation m 1831, save that m 
two years during the Great War (1917-18) no annual 
meeting was held, but the General Committee met in 
London for the despatch of essential business, and the 
Conference of Delegates of Corresponding Societies 
maintained activity The meetings, from 1831 to 1930, 
have been held at the followng places 

Fivf Tirnn 

Birmingham (1839, 1849 1805. 1886, 1913) 

Edinburgh (1834, 1850 1871, 1893, 1921) 

Liverpool (1837, 1854. 1870, 1896, 1923) 

Glasgow (1840, 1855, 1876, 1901, 1928) 

Ozlord (1832, 1847, I860, 1894, 1926) 


Four Times 

Bristol (1836, 1875, 1898, 1930) 

Cambridge (1633, 1845. 1862, 1904) 

Canada (Montreal, 1884 , Toronto, 1897, 1924 , Winnipeg, 
1909) 

Dublin (1835, 1357, 1878. 1908) 
ns 
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M&DcbMUir (1S42, 1861, 1887, 1915) 
Newc**tle-on-Tjrne (1838, 1863, 1889, 1916) 
York (1831, 1844, 1881, 1906) 


Three, Timm 

Belfast (1852, 1874, 1902) 

Leeds (1858, 1890, 1927) 
SouthamptoD (1846, 1882, 1925) 


Twice 


AberJecii 

(1854, 188,5) 

Ipswich 

(1.851, 1895) 

Afnca South 

(1905, 1929) 

Nottingham 

(1866 1893) 

Bath 

(1864, 1888) 

Ph mouth 

(1841, 1877) 

Bradford 

(1875, 1400) 


(1879, 1910) 

Cardiff 

(1891, 1420) 

Southport 

(188.3, 1903) 

Dundee 

(1867, 1912) 


(I»'t8, 18»0) 

Hull 

(185'), 1922) 





Once 


Australia 

(1914) 

Dover 

(1899) 

Bournemouth 

(1919) 

Expter 

(1869) 

Brighton 

(1872) 

Lcircstor 

(1907) 

Cheltenham 

(1856) 

Norwich 

(1868) 

Cork 

(1843) 

PortHmoutb 

(1911) 


ATrhNDA>XE AT MEETINGS 

The total attendances at four of the meetings 
m early years are not recorded Apart from these, 
we find the followmg to be average numbers of 
attendance at 14 meetings in Scotland, 2603 , at 
27 in the North of England (Northumberland, York- 
shire, Lancashire), 2413 , at J2 in the Midlands and 
East Anglia (excluding Oxford and Cambridge), 
1697, at 8 in Oxford and Cambridge, 2665, at 15 in 
the South of England, 1732 , at 6 in Ireland, 1929 , 
at 4 in Wales, 1152 The average for 7 meetings 
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overseas is 2309, but this includes the figure for 
Austraba (5044) where proceedings took place in 
five cities (see p 134) Apart from this meeting, 
the largest recorded attendances are at Manchester 
(3838 ill 1887), at Liverpool (3722 m 1923), at New- 
castle-on-Tyne (3335 in 1863), and at Oxford (3296 
in 1926, vhen H R H The Prince of Wales presided) 
and these and the averages giver, above suggest that, 
as indeed is natural, there is .i measure of geographical 
control over the figures V oliarge brought some- 
times against the Association that its arreiidanccs do 
not show a progressiv elv upward tendenev is therefore 
not justified The annual meeting is held on inv Ration 
from the place concerned sometiineji such invitations 
have been inspired from headquarters, but, so far as 
appears, rarely, and no period is found at which a 
scarcity of invitations seems to have been apprehended 
Rather, it has not infrequently hapjieiied that the 
General Committee (or the ollicers acting for them in 
advance) have found need to exercise t.ict in dis- 
criminating between (omjieting claims 


Jubilee Meeting, 1881 

Special notice is due to the jubilee meeting in 
1881 It was held, fittingly, at York as the birth- 
place of the Association, and a powerful body of 
emment scientific men, from home and abroad, 
gathered for the occasion Lubbock was president, 
and a past-president of the As,sociatic)n was found 
to take the chair of every section except that of 
Economics, over which Grant Duff, Governor of 
Madras, presided Thomson (Kelvin) was president 
of the mathematical and physical section , Williamson 
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of the chemical , A C Ramsay of the geological , 
Owen (president of the Association as far back as 
1858) of the zoological , Armstrong of the mechanical 
The geographical section might have proved difficult 
to supply with such a leader, but that Hooker was 
amply qualified and willmg to act It is mcidentally 
recorded that at an evening assembly m the art gallery 
a novelty was mtroduced in the use of electnc mean- 
descent lamps When the decision was made to hold 
the Centenarv’ Meeting in London, the claim of York 
upon the .-Vasociatioi) s loyalty was not forgotten, 
and it was with sincere recognition of the generosity 
of our birthplace that an invitation to meet there m 
1932, (ailing the centenary year, Mas accepted 
With other individual meetings at home we need 
not deal specifically , but the meetmgs overseas call 
for consideration m detad 


Overseas Meethcos Montreal, 1884 

A proposal that the Association should hold a 
meetmg outside the Bntish Isles is first encountered 
when Captain Bedford Pmi gave notite to the General 
Committee in 1881 that he would move for a meeting 
m Montreal He ascertained, through Bishop J T 
Lewis of Ontario, that the project would receive the 
cordial and practical support of the Domuiion Govern- 
ment Correspondente which took place between 
the Marquess of Lome as Governor-General of Canada 
and William Spottiswoode, who had been president 
of the Association in 1878, with reference to the 
possibility of a meetmg ot Montreal, was reported 
to the (Council m 1882 In that year the American 
Association for the Adveuicement of Science (founded 
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m 1848) met at Montreal, and an endeavour was 
made to attract British scientific men to the meeting 
by oflermg special arrangements for the Atlantic 
passage, but with little success The Governor- 
General hoped for a visit from the Bntish Association 
m 1883, during his term of office, when, moreover, 
it was contemplated to form a Canadian Association 
An mvitation elsewhere, however, had alreadv been 
accepted for 1883, by the General Committee. 
The situation was subsequently complicated by the 
withdrawal of this mvitation, but there were other 
competmg claims, and the General Committee, at 
one of its meetmgs m 1882, (a) received a proposal 
that the meetmg m 1883 should be held m Montreal, 
(b) rejected an amendment that it should be held 
m the Umted Kmgdom, (c) reversed its own decision 
by resolvmg that it should be held m Southpoit, 
and (d) resolved that the mt*ctmg m 1884 sliould 
be held m Montreal Opposition was strong One 
hundred and forty-one members of the Geiiend 
Committee signed a memorial to the Coumil, pio- 
testmg agamst the principle of an overseas meeting 
on the mam grounds that the founders of the Assikiu- 
tion never contemplated meetings outside the United 
Kingdom, and that the holding of a ineetuig at so 
distant a point as Montreal would bear hardly upon 
a number of life members and other regular members 
who would be unable to attend and for whom the 
contmuity of the meetmgs would consequent!) be 
broken, with mjury to the busmcss of the Association , 
finally, they urged the danger of the precedent 
Opposition was voiced elsewhere with greater freedom 
than would befat a formal memorial the General 
Committee was suggested to have ai ted ultra vitcs , 
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and The Times, in a leader, intimated (among other 
objectiona) that the meetmg m Canada would be 
merely a glorified picmc of important men of science, 
who could have no serious purpose m visitmg Canada, 
a land not great m science, so that humbler men 
and less advanced thought would serve equally well 
for her instruction , the more emment supporters of 
the visit desired to make it m order that they might 
have an agreeable outmg and be wondered at, and 
so forth The Toronto Mail rated Canadian mterest 
rather low , it foresaw audiences small and uninspired 
‘ the mmd of the average fashionable gathermg is not 
scientific , It IS not even bterary m the most meagre 
sense , it verj’ hazily comprehends Oscar Wilde , it 
fails to grasp Professor Tyndall or Professor Huxley ’ 
Whatever the merits of the opposition, some of its 
supporters clearly protested too much It may be 
observed m passing that the opposition’s view of the 
founders' mtention to bmit meetmgs to the Umted 
Kmgdom is at least open to doubt m an account 
of the very’ first meetmg (1831) which appeared m 
the Edinburgh Journal oj Science, Vol XI (N s ), it la 
stated that ‘ the foundation of a general national 
institution has lieen laid, which, fixed to no spot, is 
free to range from city to city of this great empire ’ , 
though it 18 fair to add that this statement is not from 
an official document and might be ascribed to the 
personal exuberance of the author However, we 
do not discover anythmg m the archives spei'ifically 
to controvert it. and the Council did not find, in the 
memorial referred to, ground for action adverse 
to the General Committee’s decision But, after 
ascertammg the probable cost of the visit to ordinary 
members of the Association and the number to whom 



122 ANNUAL MEETINGS 

it would be possible to ofier facilities, the Council 
instituted an inquiry of all mcmliers on the books, 
and the replies ‘ were such as to remove all doubts 
as to the representative character ’ of the party 
which would attend the meeting m Montreal As 
for new members, it was found necessary that the 
Council should scrutuuse applications for member- 
ship made m England durmg the year preceding the 
meetmg The number of members who made the 
journey overseas was 910 The success of the meetmg 
was assured m advance, and at a later date I'liiyfair 
(presidential address, 1885) went so far ns to assert 
that it ‘ even marked a distmct epoch m the historj 
of ci\'ilisation ’ 

It IS unnecessary here to detail all the special 
anangements for the meeting, but the\ set a stan- 
dard for future meetings overseas The Dommion 
Government devoted a grant of $20,000 tow.ird the 
travelling expenses of visiting nieinherh while both 
the Government and the Civic f'ouiKil of Montreal 
financially supporterl the Local Lxecutiic Coimiiittee 
The transatlantu shipping coinpanu"' oflered reduc- 
tions in fares , the Canadian I’adlii anil other railwai 
companies oflered free pass«‘s or low rates The 
Canadian Pacific Company, iii jiarticular, proMded 
for an excursion of a selected Vioilj of inemliers from 
Montreal to the then railhead at Laggau in the Hcnki 
Mountains, and back, in the course of winch the partv 
was welcomed at a succession of new-boni townships 
of the west, one of which, Wmnipi'g, itself was subse- 
quently (in 1909) to receive the Association Apart 
from this excursion, other meinbcrs had ample 
opportunity for travelling in eastern Canada, visiting 
pomts of special scientihc interest The scientific 
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work of the meeting was earned out in Montreal on 
the usual Imes under the presidency of Lord Rayleigh 

It 18 impossible fully to assess the scientific results 
of this or any overseas meeting of the Association 
Important results may sprmg, and have sprung, from 
conversations at chance meetings between visiting 
and local scientific men such results may, more 
probably than not, go unrecorded, though there is 
matenal to afford an indication of their value m the 
case of a later overseas meetmg, that m Australia 
(p 13S) For such intercourse the Montreal meetmg 
afforded opportunity not only between Britons and 
Canadians, but also between both and Americans, 
for the Council of the British Association umted the 
standing committee and fellows of the Amencan 
Association ‘ to visit Montreal on the footmg of 
Honorary Members,’ and the American Association 
arranged its meetmg at Philadelphia in 1884 on such 
a date as would afford opporturut)' for members of 
the British Association to attend it after their own 
meetmg 

V’lsiting nieiiiliers of the British Association re- 
turned home full of a new knowledge of the scientific 
and economic [lotcntiahties of the Pommion , evn- 
dence of this appears ui such unothcial publications as 
Sir Herr}’ Ijcfrov's paper liefore the Royal Colonial 
Institute, Professor Bojd Hawkins’ letters to the 
Manchester Guardian, and Mr B P Pullnr's report 
m the Perthshire Constitutional (tn the Canadian 
side, not only was a special liaiidliook for the 
Dominion issued under the editorship of Mr S It 
Dawson, but an important c ollection of papers by 
Canadian and American authorities on Canadian 
Economics, obtained at the instance of the Com- 
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mittee of Section F, was published by the Local 
Executive Ckimmittee out of funds remaining m its 
hands after discharging liabihties connected with 
the meetmg The remaming surplus of $1500 was 
presented to McGill University, Montreal, ‘ m recog 
mtion of, and compensation for, their liberahty in 
placmg the buildmgs and grounds of the University 
at the disposal of the Association It was 

understood that the sum should be invested to 
form the nucleus of a British Association Apparatus 
Fund, the mcome from which should be used to 
buy philosophical apparatus ’ The University also 
benefited (as it well deserved) in another direction 
Durmg the meeting a proposal was made to com- 
memorate the visit by foundmg a gold medal to be 
awarded annually for proficiency m applied science 
A sum exceeding £500 was subscribed by members 
of the Association and transmitted to the University 
for mvestment, and the medal was designed, on the 
Council’s mstruction, by Mr A Wyon 

Some mdication of scientific results of the first 
overseas meetmg is afforded by committees appomted 
to deal with, and resolutions passed with reference 
to, Canadian scientific questions Committees were 
appointed (1) to investigate and publish reports on 
the physical characters, languages, mdustrial and 
social condition of the north-western tribes of the 
Domimon, (2) to promote tidal observations m 
Canada, (3) to report on the aid given by the Domimon 
Government and the Government of the United 
States to the encouragement of fisheries, and to the 
mvestigation of the various forms of marme life on 
the coasts and rivers of North America Resolutious 
were passed requesting the Council to communicate 
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with the Dominion Government as to (1) the impor- 
tance and improvements of tidal observations on the 
Canadian Atlantic coast, (2) encouragmg investiga- 
tion of the native tnbcs of the Dominion The 
committee on the Indian tribes produced m succeed- 
ing years a specially full and valuable senes of 
reports, and the resolutions on which the Council took 
action, while not immediately productive of the 
results desired, mduated directions for further effort 
in the future Reference may also be made here to 
Sir Oliver Lodge's evening discourse on dust, since 
the experiment of the electric deposition of dust 
shown on that otcaaion became the foundation for 
important iiiduatrial obbgations in America and 
elsewhere under the name of the Lodgc-Cottrell 
proceos. 

What may be tcmiod the side-issues of Bntish 
Association meetings sometimes prove to be as im- 
portant as an} iiuident of the meetings themselves, 
or more so , but the connexion may be difficult for the 
historian to trace The Montreal meetmg, however, 
supplies a gooil example It happened that certam 
heads of University Colleges m the United Kmgdom 
made the journey to attend the meeting , among 
them William Itamsay, then head of University 
College, Bristol It was he who, during the journey, 
promulgated among those m similar positions the 
idea of holdmg informal meetings at regular penods, 
in order to ensure common action m such matters 
as pressmg the claims of such institutions upon the 
Government By this means, after not many years, 
the financial position of these colleges was materially 
Unproved, and a majority of them became mdepen- 
dent universities. 
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We scarcely dare to regard the famous senes of 
Baltimore lectures, delivered by Sir William Thomson 
(Kelvm), as a ' side-issue ’ of the Montreal meetmg, 
for the mvitation to deliver them had been tentatively 
accepted for the previous year They were piven 
at the instance of the authorities of Johns Hopkins 
University, m the October following the Afoiitreal 
meetmg of the Association, at which Thomson 
presided over Section A (Mathematics anil I'liysics), 
and a specially important discussion took phue on 
the seat of the Voltaic electromotive force The 
Baltimore lectures dealt with the wave theory 
of light, ‘with the intention of adciitiiafing its 
failures ’ thus Thomson himself expressed their 
purpose, while fully recognising the fine rjualities 
of the theory Certainly, however, the orrasion of 
the lectures gained in interest from the f.u t that it 
followed upon the meetings, not only of the British 
Association in Montreal, but also of the American 
Association for the Advancement of Seieriee m 
Philadelphia Thomson and other British represen- 
tatives were present at the latter meeting, and from 
it a notable company proceeded to Baltimore to 
swell Thomson’s audience This included Rayleigh 
and a numlier of leading physicist, s, both Amenran 
and British ‘ I felt ’ thus Thomson wrote m a 
later year—' that our meetmgs were to be conferences 
of co-efficients, in endeavours to advance science, 
rather than teachmgs of my comrades by myself ’ 
The Baltimore let tores were the culmination of a 
wonder-year of scientific conference between physicists 
of the old world and the new 
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Toronto, 1897 

^^')ule the feclinf; against overseas meetings has 
iicvei lieen entirely removed (for that could hardly 
he expected), the success of the Montreal meetmg 
f.dsilied any fears as to their effects on the well-bemg 
of the Association, and when an mvitation was 
received for a meetmg m Toronto in 1897, no serious 
obstacles v ere raised against its acceptance It 
followed lines similar to those of the Montreal meet- 
ing there were ample opportunities for mtercourse 
lie tween visit mg meniliers and Canadian and American 
men of science, and for scientific excursions A 
special tram was provided for a transcontinental 
journey ot nine days’ duration after the meeting 
Kelvin Evans Rucker, and many other leading 
ineinbers took part in this exiiirsioii Receptions 
were arranged at prim ipnl points along the line 
westwanl to Vaiit Oliver, and ociasion was afforded 
to sliip at points of seieiuitic .ind .m enic interest 

Among the siientihc results of the meeting, 
reference is due to the impression made upon 
visiting rnembera by the agricultural experiment,al 
stations established in ('.iiiada, and it w'as 
recommended that the Courcil should approach 
the home Goveniinent with a view to their 
imitation in Britain While the Council, having 
regard to the widelv divergent conditions of agri- 
culture at home, did not hnd it desirable to carry 
out this proposal, it did urge upon the Board of 
Agriculture the desirability of co-ordinatmg existmg 
institutions for agricultural research and strengthen- 
ing the scientific work of the Board itself, and this 
recommendation was sjTiipathetically receiv'ed A 
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tidal survey of Canadian waters had been started by 
the Canadian Government smce the Montreal meet- 
ing the Association at Toronto found this survey 
in danger of extmction, and urged agamst such a 
measure The Council, on making a representation 
to this effect, learned that while the survey could 
not be extended at the time, the existmg tidal gauges 
and the preparation of tables were to be maintained 
A committee was formed, with a grant, under which 
a plant for meteorological observations was estab- 
lished on the summit of Mount Royal at Montreal 
Another committee secured the establisliment of a 
marme biological station m the Gulf of St Ijawrence . 
a third undertook the mvestigations of Canadian 
Pleistocene flora and fauna , the committee on the 
north-western tribes of the Nonunion, appointed at 
the Montreal meeting, was still at work, and another, 
with the Toronto iiiectmg m prospect, had been 
appointed in 189(1 to take up an ethnological ‘iur\e) 
of Canada, and subsequently presented a senes of 
reports 


South Afkk x, 10o5 

In 1905 the Annual Mectmg was held in South 
Afnca A sum of £(1000 was subscribed by the 
Governments of Capo Colony (£3000), Transvaal and 
Orange River Colony (£2000), and Natal (£1000), as 
a subvention toward tha ocean passages of iiieniliers 
of an official party of invited guests, and a South 
Afncan Fund amountmg to £3100 was pnvatel> 
subscribed m England to meet extraordinary ex- 
penditure m (xinnexion with the meeting The 
number of visitmg members was 380 By a special 
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arrangement mth the South African Aasociation for 
the Advancement of Science, members of that body 
were enrolled as associates of the Bntish Association 
The programme of scientific work was on a more 
elaborate scale than had hitherto been attempted. 
The sections began their meetmgs at Cape Town, 
and continued them at Johannesburg The Presi- 
dential Address (by Professor, afterwards Sir, George 
Darwin) was delivered in two parts, one in each 
of these two cities and the sectional presidents’ 
addresses were divided between them, that m Sec- 
tion L (Education) being delivered at both A party 
which numliered 347 overseas visitors and 85 members 
resident in South Africa received free railway passes 
for the whole or parts of an extensive journey, for 
whic h special trains were provided bv the Cape and 
Natal Governments This journey embraced ofihcial 
visits to Durban, Pietermaritzburg, Colenso and 
Ladvsrnith, Johannesburg, Pretoria, Bloemfontem, 
Kiniliorlev , Bulawayo, and the \ ictoria Falls of the 
Zambezi At all these, exceptmg Colenso, Ladv- 
smitb, and the N ictona Falls, lectures were delivered 
by meinlicrs Lavish hospitality was extended to 
visitors Gill huinuroiisly records the embarrass- 
ment of a lady iiieuiber who found that ‘a strange 
man ’ insisted upon paving for her hotel accommoda- 
tion at one of the centres At the Victoria Falls 
the railway bridge over the Zainliezi was formally 
opened by the President , in the presence of Su Charles 
Metcalfe and other olheers of the British South 
Africa Company A special senes of postage stamps 
was issued to commemorate this event The party, 
after retummg to Bulawayo, divided, one portion 
prcMseedmg by Saliabury, Umtali, Beira, and the east 
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coast route to England, while the other went home 
by Cape Town and the west coast 

In commemoration of the visit, a fund was raised 
among the members who made the journey, for the 
provision and endowment of a medal and scholarship 
or studentship for South African students To the 
fund thus raised, amountmg to £859, was added the 
balance (about £800) of the special fund referred to 
above The medal was struck m bronze from a 
design by Mr Frank Bowcher, and the symbolical 
figure on the reverse side of it has smce served the 
Association as a badge, and appears on the title-page 
of this volume The fund was placed m the hands 
of trustees (now the Superintendent-General of 
Education for the Cape Provmce, the Controller and 
Auditor-General for the Union of South Afnca, and the 
Registrar of the University of South Africa), and the 
award m those of the South African Association for 
the Advancement of Science 

Following resolutions forwarded from the South 
African meeting the Council took action dealing 
with the completion of the geodetic arc from the 
south to the north of Africa, the establishment of a 
topographical survey, and the prosecution of a mag- 
netic survey of South Afnca , also upon resolutions 
dealmg with the collection of mformation concemmg 
natives whose habits of life had not been affected by 
the advance of civilisation, with the nomenclature of 
groups of natives, and with mstruction m com- 
parative ethnology for ofiBcers admmistermg native 
affairs A grant of £300 from the South Afncan Fund 
was made toward the completion of the connexion 
between the Rhodesian and Transvaal tnangula- 
tions along 30° E longitude The co-operation of 
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the South African Association was invited m con- 
nexion with the resolutions concerning native charac- 
teristics and nomenclature The same body, with 
the consent of the Council, prepared for publication, 
m four volumes, all the papers of South African 
mterest read at the sectional meetings Research 
committees were formed m connexion with the 
magnetic survey of South Africa, the correlation 
and age of South African geological strata, the study 
of the freshwater fishes of South Africa (especially 
those of the Zambezi), of South African cycads, and 
of the fossil flora of the Transvaal, and other 
researches less directly concerned with South 
Africa were taken up as results of the meetmg The 
special attention paid to geodetic and allied topics 
IS sufficiently explamed by the presence and inspira- 
tion of Sir David Gdl, who also was primarily 
responsible for the arrangements made m South 
Africa for the meeting 

Winnipeg. 1909 

After a short interval the Association again went 
abioad, meetmg m Winnipeg, Canada, in 1909 It 
18 of incidental interest to observe the westward 
progress of the successive Canadian meetmgs, in 
Montreal, Toronto, and Winnipeg and to quote a 
few lines from Sir William Tilden’s memoir of Sir 
William Ramsay (London, 1918), who was one of a 
party which before attendmg the Montreal meetmg 
made an extended tour m the west ‘ At Winmpeg 
they stepped oft to see what remamed of old Fort 
Garry, the great seat of the early days of the Hudson’s 
Bay Company Twenty[-five] years later the British 
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Association was to be royally entertained there, but 
at the tune it was just m its infancy The houses 
were mostly one- or two-storied buildings, standmg 
back from “ side-walks ” made of rough planking, 
and the middle of the streets were virgm soil There 
had been ramy weather, and the traffic had made 
deep ruts that were nearmg danger pomt, and a great 
plough was gomg over them, followed by a thmg like 
a harrow ploughmg up the mam streets and levellmg 
them down In a few years all was asphalte and 
order, with electric light and street cars, and old Fort 
Garry was a thmg of the remote past ’ Moreover, m 
1909 the University of Manitoba was found to afford 
the Association accommodation for its offices and 
several of the sections The Dommion Government 
contiibuted $25,000 towards the expenses of the 
meetmg, the province of Manitoba $10,000, the city 
of Wmnipeg $7800, the provmces of Alberta, British 
Columbia, and Saskatchew'an $5000 each, and smaller 
grants by other public bodies made up a total con- 
tribution of about $60,000 A sum of $15,565 was 
contributed out of the local fund towards the travel- 
hng expenses of a selected party of the visitmg 
members The president, vice-presidents, and officers 
of the American Association for the Advancement 
of Science were invited to attend the meetmg as 
honorary members, and fellows and members of 
that association weie admitted on the same terms 
as old annual members Visiting members of the 
British Association, who numbered 475, obtamed, 
as before, special rates for the transatlantic passage 
and on a number of Canadian and American railways, 
and on the outward journey some of them availed 
themselves of facilities to visit Macdonald College, 
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near Montreal, McGill University, and other institu- 
tions, while a party of geologists was enabled to 
visit the centres of m inin g activity at Cobalt and 
Sudbury The Winnipeg meeting followed the normal 
course of annual meetings, with the exception that 
m place of the then usual smgle lecture to artisans, 
two popular lectures to the citizens were provided , 
moreover, it was found possible to admit a limited 
number of the general pubhc to the president’s 
address and the evening discourses After the 
meetmg, a spiecial tram on the Canadian Pacific and 
Canadian Northern Railw'ays was provided by the 
liberality of the western provinces of Saskatchewan, 
Alberta, and British Columbia, m which 200 mvited 
guests were conveyed on a tour to the west, on Imes 
similar to those of the excursion after the Toronto 
Meeting in 1897 From Vancouver the party went 
by steamer to Victoria, where it was received by 
the provincial Government, and on the return to 
Vancouver Sir William White gave a lecture on 
‘ Naval Affairs ’ On the return journey there was 
a reception at Edmonton and an excursion on the 
North Saskatchewan River 

Among the scientific results of the meetmg was 
the appomtment of a committee to mvestigate the 
flora of the praine provmces Another was appomted 
(m pursuit of investigations undertaken at earher 
Canadian meetings) to further a scheme for an 
ethnographic survey of Canada, and the Council 
took action to the same end, which led to the estab- 
lishment of a department of ethnology under the 
Geological Survey of the Doiiimion Among the 
sectional transactions, reference is due to an ap- 
propriate and important discussion and papers on 
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wheat culture and agricultural development, which 
were printed m full m the report of the meetmg 
Following a Buggestion made at the meetmg, a list 
of desiderata for the hbrary of the Umversity of 
Manitoba was widely distributed among members of 
the Association and learned societies, by which means 
a substantial collection of books, journals, and 
repnnts was made for the library 


Australia, 1914 

In 1914 the annual meeting was held m Australia ' 
The possibility of such a meetmg was discussed as 
early as 1884 (clearly m consequence of the interest 
aroused by the first overseas meeting at Montreal), 
but the time was not yet ripe The question was 
raised again in 1909, when Sir Charles Lucas, head 
of the Dominions Department of the Colonial Office, 
was visiting Australia The question was now 
taken up in earnest the support of leaders of both 
principal parties in the Commonwealth Government 
was secured, and the promise of a grant from that 
Government toward the overseas expenses of the 
visit was obtained, together with similar promises 
from other authorities. In the event, the Common- 
wealth Government participated, through its High 
Commissioner in Great Britain, m proffering the 
mvitation to the General Committee in 1910 , it 
also granted £15,000 to cover passages of not fewer 
than 160 official representatives of the Association, 
‘ mcludmg selected Dommion and foreign scientists ’ 

^ A fuller official narrative exists of this meeting than of earlier 
overseas meetings it u freely quoted m the following account It 
appeara in the Report for 1914, and wan also separately printed 
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This grant represented a substantial increase over 
that originally proposed, for the General Officers of 
the Association, judging (as events proved, rightly) 
that a representative body could be gathered to- 
gether larger than that for which the sum onginally 
proposed would have afforded sufficient provision, 
took advantage of the occasion of Their Majesties’ 
Coronation, when members of the Commonwealth 
Government were present m London, to discuss this 
matter with them The suggestions then made, 
from the point of view of the Association, were 
received m the most generous spirit by the repre- 
sentatives of the Commonwealth 

The General Committee accepted the mvitation 
for the year 1914 Prelimmary organisation m 
Austraha was placed m the hands of a Federal Council 
or central executive, with executive officers and 
committees in each of the mamland States, and 
Dr A C D Rivett, of Melbourne University, was 
appointed organising secretar) in Australia For the 
Australian nieetmg had a more elaborate programme, 
m certain respects, than even the South African 
meetmg, on which it was modelled , it was not con- 
hned to a smgle centre, but official busmess was 
earned out, as will be seen, at five widely separated 
centres, the State capitals of Perth, Adelaide, 
Melbourne, Sydney, and Bnsbane Besides its 
contribution of £15,000 for overseas travellmg, 
the Commonwealth Government defrayed all the 
organismg secretary’s expenses and those connected 
with the work of the Federal Council It also 
contnbuted largely to certam of the official enter- 
tainments dunng the meetmg The State Govern- 
ments, besides undertakmg the whole cost of visitmg 
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members’ railway travellmg m Australia, by provid- 
mg free passes and special trains over State railways, 
contnbuted each a large sum towards the general 
expenses of the local meetmg. In each State local 
hospitabty and excursion committees were formed 
The prmcipal steamship companies afforded special 
rates and other facilities for the overseas passages 
It may be stated here that these other facilities 
mcluded provision for research to be earned on 
durmg the voyage by some of the members, who were 
enabled to conduct marme biological investigations, 
observations on the force of gravity at sea, etc 

Inasmuch as participation m the meetings would 
mvolve an absence from home, in the case of members 
travellmg from the Bntish Isles, of at least three 
months, namely from July to September, the Council 
authorised the general secretanes to address a 
letter to umversities and other educational institu- 
tions m the Umted Kmgdom, requesting the authon- 
ties to do what lay m their power to relieve of examin- 
ing and other duties, m July and September 1914, 
any members of their teaching staff who might con- 
template attendmg the Australian meeting The 
response to this request was favourable m the 
majority of cases, and very few instances came 
subsequently to the knowledge of the Association 
oflScers of members prohibited by professional duties 
from acceptmg mvitations to attend the meetmg 
A letter m similar terms was sent mdependently 
by the Federal Council m Austraha Facilities were 
provided by the Federal Council for members who 
desired to prolong their stay m Australia m order to 
carry on special scientiffc work, and a considerable 
number took advantage of this arrangement 
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The total number of the overseas visitora was 
300, of whom 166 participated m the Commonwealth 
grant These mcluded 36 members and guests from 
British overseas dommions and from foreign countries 
On the outbreak of war (which occurred, as will be 
seen, ]UBt as the general meetmgs were about to begm) 
some of the foreign guests became enemy subjects, 
and their position caused anxious consideration 
All, however, were enabled to attend the meetmgs, 
though their return to their homes must m all cases 
have been rendered diffi cult, and was m certam 
instances delayed under military necessity. 

The course of the meetmg, briefly summarised, 
was as follows An ‘ advance party ’ of about 70 
overseas members reached Western Austraha at or 
before the end of July and spent a week or more 
there before joining the ‘ mam party ’ en route for 
Adelaide At Perth, Western Austraha, ofiicial 
lectures were given, and excursions took place 
The whole overseas party (practically speaking) 
was united at Adelaide, South Australia, where, 
from August 8 to 12, two evenmg discourses and 
a citizens’ lecture, and also two of the sectional 
presidents’ addresses, were delivered One of these 
last was given by Sir Charles Lucas as president of 
the Geographical Section he, as we have seen, was 
a prime movei m the origmal proposal for the 
meetmg The other was the first portion of the 
agricultural address 

It was during the meetmg m Adelaide that the 
first opportumty arose for any official consideration 
of the efiect of the war on the meetmg As soon after 
their arrival as possible the majority of members of the 
Council present met ‘ m order to assure the Australian 
authonties of their acquiescence, on behalf of the 
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overseas party, m any modi&cation of the programme 
which might be found desirable ’ Representatives 
of the Federal Council and local executives replied 
that m their view the scientific and other busmess 
of the meetmg should proceed, even if some of the 
social functions should have to be modified. This 
opmion was endorsed by a telegram of welcome 
received from the Governor-General (Sir R Munro- 
Ferguson, afterwards Lord Novar) As events 
proved, modifications in the Australian programme 
were practically negligible, although (to anticipate 
the chronological order of this summary) the 
plans for the homeward )oumey8 of many 
members had to be changed, owing to the 
requisitiomng of vessels for military purposes, also, 
arrangements for an official visit to New Zealand by 
a small party were cancelled A rumour or assump- 
tion that the entire Australian meetmg was cancelled 
or collapsed became so firmly implanted m the mmds 
of many persons who were not present, that it 
reappeared years later as a statement of fact in the 
Press and elsewhere 

At Melbourne, whither the party proceeded from 
Adelaide and stayed from August 13 to 19, the first 
part of the presidential address, two evenmg dis- 
courses, and two citizens’ lectures were delivered 
All the sections met, and sectional presidents’ ad- 
dresses were delivered m five of them Exactly similar 
arrangements obtained in Sydney (August 20-26), 
where the second part of the presidential address was 
delivered It had never been anticipated that all 
the overseas party would make the long journey to 
Brisbane after the close of the proceedmgs at Sydney, 
and some who had intended to do so were compelled 
by the altered shippmg arrangements to return home 
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from there, but about two-thirds of the whole party 
proceeded to the Queensland capital, where the 
second part of the presidential address m the Agricul- 
tural Section, a departmental address on cosmical 
physics, a citizens’ lecture, two ordmary evemng 
discourses and two concluding discourses were 
delivered, bnngmg the whole meetmg to a close 

In the official narrative of the meeting, published 
in the Report for 1914, pp 679-719, a number of 
commentators give some indication of the scientific 
value and results of the meetmg, apart from the 
transactions in the lecture halls and section rooms 
The narrative shows that throughout the sessions m 
the various centres, in addition to the official meetings 
and excursions, special meetings, discussions, and 
expeditions, informal as well as formal, were arranged 
by local men of science for particular groups m the 
overseas party Many vusits were paid to university 
laboratories, museums and other institutions ‘On 
such occasions,’ says the narrative, ‘problems for 
investigation were pointed out, and plans for future 
research were suggested, of value to hosts and guests 
abke, and it is not improbable that some of these 
informal conferences may have as great a direct effect 
upon the advancement of science in Austraha as the 
more public meetings of the Association ' It subse- 
quently proved that valuable links with Austraban 
science were firmly established in various directions 
For example, the representatives of cosmical physics 
had the opportumty to set on foot the movement which 
led to the establishment of a solar observatory in 
Austraha The field for anthropological investigations 
upon the aborigines was explored, and in subsequent 
years recommendations m this connection have been 
offered Recently, also, an important investigation 
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of the Great Earner Reef has been earned out, under a 
committee maugurated by the Association Outside 
the official programme, a number of unofficial lectures 
were given by invitation, by members of the overseas 
party, at vanous places on the Austrahan mainland 
and in Tasmania, which was visited by a party, 
principally of biologists, after the meeting 

The overseas members gave evidence of their 
gratitude to the Commonwealth by subscribing over 
£600 to patriotic funds which were then being raised 
in consequence of the outbreak of the Great War 
A party of members unable to make the voyage to 
Australia in 1914 attended by invitation the meeting 
of L’ Association Fran 9 ai 8 e pour I’Avancement des 
Sciences at Havre The Conference of Delegates of 
Corresponding Societies also met there, and were 
enabled to participate in a discussion on the organisa- 
tion of local scientific societies lu France Sii Wilbam 
Ramsay led the members’ party He gave an address 
m French which dealt, among other matters, with 
international amity Within a week Europe was at 
war The meetmg had to be curtailed, and Ramsay 
and others were reluctantly obhged to leave France 
with such haste as was possible 


Toronto, 1924 

The average period between the meetings of the 
Association at all places where it has met twice or more 
often IS 27 years That average was precisely observed 
when in 1924 Toronto became the first city overseas 
to receive the Association for a second visit The usual 
generous arrangements were made by the Domimon 
and provincial governments, and by the City and 
University of Toronto, and 677 members travelled 
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from overseas to attend the meeting The shippmg 
arrangements were such that the majonty of these 
visiting members were enabled to take part in official 
receptions at Quebec, Montreal, and Ottawa, on the 
way to Toronto The meeting took place as before 
in the University of Toronto, and members who had 
been present at the previous meeting there were 
enabled to appreciate the important developments m 
building, extension of eqmpment and other resources 
which had taken place between their visits The 
meeting was notable for the large attendance of 
American members, which was due in great measure 
to the cordial co-operation of the American Association 
for the Advancement of Science, and it is good to record 
that from this meeting dates a still closer relation 
between the British and American associations than 
had previously existed After the meeting in Toronto 
there took place a transcontinental tour which m 
respect not only of the ground covered, but also of its 
manifold scientific interests, was the most elaborate of 
the Canadian journeys About 360 persons took part 
in this tour, which was made westward to Vancouver 
on the lines of the Canadian National Railways and 
eastward from \ ancouver on those of the Canadian 
Pacihc Railway Each railway provided a tram for 
the complete journey The visitors were thus enabled 
to view the mining areas and the agricultural clay 
belt of Northern Ontario, to visit Winnipeg once more, 
to cross the prairies and the western mountain system 
along two lines, and to visit such centres of mdustnal 
activity and scientific interest as Cobalt, Saskatoon, 
Edmonton, Vancouver, Victoria, Calgary, and Regina 
In the course of the tour some 40 lectures w^ere given 
by members, imluding several at special sectional 
meetings held in the University of Saskatchewan at 
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Saskatoon, where the Sections of Chemistry, Geology, 
Zoology, and Agriculture organised programmes, and 
m the University of Alberta, Edmonton, where the 
mathematical and physical, geological, botanical, and 
agricultural Sections held meetings Many visits or 
deA’iations weie arranged to suit special interests, 
such as those of geologists, botanists, zoologists, and 
agriculturists, but so numerous were the opportunities 
presented to the whole party to study the utilisation 
of the natural resources of the Dominion, that all 
interests were constantly engaged Visiting members 
enabled by a subscnption the foundation of tw^o 
British Association medals and gifts of books, to be 
awarded annually to students m the University of 
Toronto 


Soi’TH Africa, 1929 

In 1929 the Association held its second meeting in 
South Africa, having accepted an invitation to do so 
from the South African Association for the Advance- 
ment of Science The South African Association, 
in issuing its invitation, had the financial support of 
the Union GoAemment, and this A\ns supplemented 
by a fund collected in Great Britain by Di (afterwards, 
Sir) r E Smith, from individuals and commercial 
organisations interested in South Africa The 
Rhodes Trustees made a contribution toward the 
expenses of certain uniA'crsity students selected to 
attend the meeting, and also to the expenses of the 
investigation of the rums at Zimbabwe and elsewhere 
presently to be referred to The number of visiting 
members from overseas was 536 Inasmuch as the 
meeting coincided with the twenty-seventh annual 
meeting of the South African Association, the in- 
augural address in Cape Town, where the meeting 
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began, was delivered by Mr J H Hofmeyr, as 
President of the South African Association, whose 
meeting was thereafter merged in that of the British 
Association A full programme was carried out at 
Cape Town, after which the members, paying a visit 
to Kimberley en route, proceeded to Johannesburg, 
where another full programme was given, including 
the address by Sir Thomas Holland as President of 
the British Association After the meeting, members 
broke up into a number of parties, and enjoyed special 
tours arranged for them by the South African Rail- 
ways Administration Two of these parties 
terminated their journeys under these auspices at 
the east-coast port of Beira, and proceeded thence to 
Kenya, where, to the number of about 160 members, 
they were officially received by the Government of 
that colony, and were given, ivithm the short tmie at 
their disposal, the fullest possible opportunities to 
correlate their various scientific interests with those 
of the colony In South Africa itself, not only at 
Cape Town and Johannesburg, but also in the course 
of the tours through the Union and Southern Rhodesia, 
many lectures were given apart from the ordinary 
programmes, being asked for by authorities at the 
places visited with a gratifying freedom The meeting 
gave many oppwrtunities to renew and strengthen 
the bonds between scientific workers in South Africa 
and in Great Britain, Europie, and North America 
Much important work was done outside the actual 
programme, as, for example, by the astronomers, 
m relation to the extension of observatory work in 
South Africa , by the anthropiologists and the archeeo- 
logists in relation to the native peoples and evidences 
of their earher arts and activities , by the geologists, 
in co-operation with the International Geological 
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Congress , and by the agriculturists, in co-operation 

with the Pan-Afncan Agricultural Congress at 

Pretoria 

The excavations in certain of the famous Rhodesian 
nuns at Zimbabwe and elsewhere, to which reference 
has been already made, were earned out by Miss 
G Caton- Thompson, at the request of the Council 
of the Association, which, in addition to the grant of 
the Rhodes Trustees, devoted to the work an 
accumulation of interest upon the Association’s own 
Caird Fund Dr Randall-Maciver m 1905 had 
investigated the Zimbabwe site, about which there 
has not unnaturally accumulated a cloud of romance 
and tradition in respect of the ongin of the buildings 
and the not mean standard of civilization with 
which they are associated, Miss Caton-Thompson’s 
investigations supported those of Dr Randall-Maciver 
in demonstrating that the nuns are of native Bantu 
origin, and that the building of the structures dates 
from a period between the tenth and sixteenth 
centuries of the Christian era In the year following 
the meeting, a loan collection of objects from Zimbabwe, 
by the generous co-operation of museum and other 
authorities m Southern Rhodesia and the Union, was 
brought to England and exhibited in the British 
Museum 

Among various important recommendations which 
emerged out of discussions at the meeting were those 
relating to the importance of the estabhshment of an 
observatory for the study of terrestrial magnetism 
and atmospheric electricity in South Africa, on more 
adequate facilities for marine biological investigation 
there, for expediting topographical survey, for the 
protection of monuments, objects and sites of 
anthropological, archaeological and other sinular 
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interests A second medal (following the example 
of 1905) was founded by the British and South African 
Associations jointly, for award among junior scientific 
workers in South Africa. 

As in 1914, the French Association again generously 
ofiered members unable to make the voyage to South 
Africa the opportunity of attending its meeting at 
Havre 



CHAPTER V 


THE ASSOCIATION AND RESEARCH 
KEW OBSERVATORY 


Grantfl lor ro»aarc)i — Oifta to the AMnLittliDn'^IiutiatJon oi rMnroh 
work — Foundation of Kew Observ&tory — The Obeerr^tory under the 
AuouieUon — Doecnption of the Observatory, 1B60 — Later period of 
the Aesociation's oonirul — The National Physical laboratory 


Grants for Research 

In order to furnish an easy, though not a roinpletc, 
view of the wide range of suppoit accorded to 
Bcientific research by the Association, we give in 
Appiendix I a classified list of all the investigations 
upon which, from 1834 (when the first grant was 
made) down to the close of the financial year 1930- 
1931, money has been expended by the Association 
For convenience these investigations are classified, 
as nearly as may be, under the headings of the 
existing sections of the Association, although, of 
course, many of them belong to a period before 
the whole of these sections were m existence 
And we have indicated that this list does not provide 
a complete view , it must be premised that the 
Association has lent its countenance to a vast 
additional amount of research upon which it Las 
not expended money in the way of assistance toward 
the researches tlieniselves , and, further, that the 
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sums set out m the Appendix do not (save m the 
few instances where it is so stated) include any 
expenditure upon printing the results of scientific 
investigations, whether by committees or by mdi- 
viduals, which occupy so large a proportion of the 
annual reports issued by the Association 

The totals of the grants assigned m the Appendix 
to the vanous sections work out, to the nearest pound, 
as follows 



3ectio.D 

£ 

A 

(Mathematics and Physics) 

36,374 

B 

(Chemistry ) 

4,239 

C 

(Geology), D (Zoology), E (Geography), 



and K (Botany), jointly 

736 

C 

((Jeology) 

7,588 

D 

(Zoology) and K (Botany), jointly 

1,484 

D 

(Zoology) 

14,040 

£ 

(Geography) 

3,864 

F 

( Economics) 

1,422 

G 

(Engineering) 

4,214 

H 

(Anthropology) 

10,391 

I 

(Physiology) 

3,376 

I 

(Psychology) 

182 

K 

(Botany) 

2,715 

L 

(Education) 

700 

M 

(Agriculture) 

5 


In addition to the above, some few grants have 
been made which are incapable of classification under 
the headings of sections, and are scarcely, mdeed, to 
be regarded as apphed (at least directly) to research 

‘ It may be observed that the single subject and small sum olaasi- 
fiable under the heading of Agriculture are to be at least partly 
aooounted for by the (act that agnoultore was not made the subject 
of a separate Section until 1B12, by whiob tune research m agncultura 
iras provided for from other Bourses- 
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These are the giants, amounting to £174 2s , which 
were made toward the translation of foreign scientific 
memoirs, physical and biological, in 1840-41 , the 
grants toward the publication of ‘ Science Abstracts,’ 
£100, in 1899 , the grants to the Corresponding 
Societies Committee (p 94), amounting to £963 14s Id , 
from 1889 to 1926, and grants of £10 made to the 
former Conjoint Board of Scientific Societies in each 
of the years 1920 to 1923 These miscellaneous grants 
make a total of £1267 16s id 

The above statements show a total expenditure 
upon grants, from 1834 to 1931, of £92,000 in round 
figures Great care has always been exercised upon 
the allocation of money for scientific investigations — 
and, indeed, upon the approval of any investigation, 
whether with a grant or not, proposed to be under- 
taken under the aegis of the Association Any such 
proposals have to pass under the consideration of (i) 
the appropriate sectional committee, (ii) a Committee 
of Recommendations formed of representatives of all 
the sections and certain ex-officio members, and (iii) 
the General Committee, or. alternatively, the Council 
A total sum of £92,000, spread over a term of ninety- 
six years, is not, truly, an imposing figure when 
applied to investigations in every department oi 
science, and on more than one occasion a derisory 
picture has been drawn, by critics of the Association, 
of the best scientific brains in the country occupied 
in wrangling — the allocation, it must be admitted, 
has occasionally been accompanied by a process 
which may be thus described — over the yearly distri- 
bution of a paltry thousand pounds The criticism 
IS ungenerous The British Association was not 
established as a society for the accumulation of funds 
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for scientific objects, nor did it adopt any systematic 
method of accumulating funds save through the 
subscriptions of members, until at the close of its 
century its honourable responsibilities had so far 
mcreased as to justify the appeal for the Centenary 
Fund, which has been launched during the past year 
(1930-31) 


Gifts to the Association 

Few specific gifts for research have been made to 
the Association. In 1903 Sir Frederick Bramwell 
made a gift of £60, which was placed m per cent 
self-cumulating consolidated stock, to be devoted 
in 1931 (« e. at the centenary of the Association) 
to paying ' an honorarium to a gentleman to be 
selected by the Council to prepare a paper 
dealing with the whole question of the prime movers 
of 1931, and especially w'lth the then relation between 
steam engines and internal combustion engines ' 
Bramwell had himself, at the York meeting in 1881, 
shown noteworthy prescience of ‘ a change in the 
production of power from fuel However much,' he 
said, ‘ the mechanical section of the British Association 
may to-day contemplate with regret even the mere 
distant prospect of the steam engine becoming a thing 
of the past, I very much doubt whether those who 
meet here fifty years hence will then speak of that, 
motor except m the character of a curiosity to be 
found in a museum ’ 

Bramwell’s is an instance of a gift for the purpose 
of a specific investigation it was not until 1912 that 
the efforts of the Association towards the general 
support of research received, unsolicited, their first 
endowment. This took the form of a cheque for 
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£10,000, which was handed to the General Treasurer 
at the Dundee meeting in that year by Sir James 
Caird, free of condition This sum was funded, and 
the income placed at the disposal of the Council for 
application to the purposes of research In 1913 
Caird made a further gift of £1,000 for the purpose 
of investigations in radioactivity In 1919, at the 
Bournemouth meetmg, a fund was initiated by Sir 
Charles Parsons, then President, for the main purpose 
of enabling the Association temporarily to maintain 
its grants, during a period when research was with 
difficulty readjusting itself to peaceful channels 
after the years in which the war had in great measure 
diverted it from them, and the Association, through 
the intermission of its annual meetings for two years 
(1917-18), and for other obvious reasons throughout 
the period of stress, found its ordmary inflow of 
mcome seriously dimimshed The Department of 
Scientific and Industrial Research also financially 
assisted certain researches undertaken bv the 
Association at this period 

During the succeeding decade, however, the 
financial position of the Association and its powers 
for the advancement of science weie strengthened by 
some munificent gifts In 1921 Sir Charles Parsons 
gave a sum of £10,000 for general purposes , in 1926 
Sir Alfred Yarrow did the same, with the proviso that 
his gift should be expended as to both capital and 
interest dunng a term of years ending not later than 
1946 This recognition of the work of the Association 
m seeking ‘ to promote general interest in science and 
its apphcations,’ by two of its members of high achieve- 
ment both in science and in industrial leadership, 
served to broaden the whole outlook of those moat 
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intimately concerned with the Association’s affairs , 
and that outlook acquired a fresh direction when m 
1028 Mr George Buckaton Browne handed over to 
the Association, in custody for the nation, the property 
of Down House in Kent, ' where Darwin thought and 
worked for forty years, and died in 1882 ’ Mr 
Buckston Broivne endowed the property with the sum 
of £20,000, the income from which was to serve toward 
its maintenance This new and welcome responsibihty 
which has been laid upon the Association at the close 
of its first century of work falls to be dealt with more 
fully in a later chapter Here we must recall also the 
generosity of the late Mr A A Campbell Swinton 
in relieving the Association of the expenses incidental 
to the conferment of the Royal Charter in 1928, and 
the benefactions which have been already referred to 
in connection with the South African meeting in 1929 

Lastly, the Association received in 1929 a sum of 
£3,272 under the will of Lt -Col Allan Cunningham, 
for the preparation of new mathematical tables m 
the theory of numbers It will be seen from the list 
of grants for scientific purposes in Appendix I that 
the Association has been concerned inth the com- 
putation and pubhcation of mathematical tables 
almost continuously since 1871, when a committee 
including Cayley, Stokes, Thomson (Kelvin) and 
Glaisher was requested to report on tables which it 
might be desirable to compute or reprint 

Initiation of Research Work 

By our founders, wisely, no hint was given in 
1831 of any possibility of subsidising research , but 
witliin three years of the foundation it appeared that 
a credit balance would emerge from the annual work- 
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ing, and it was immediately decided that research 
should benefit. ‘ Resolved, on the motion of Mr. 
Harcourt ’ — thus runs a minute of the General 
Committee dated ‘ Cambridge, June 1833 ’ — ‘ that 
the sectional committees be requested to select 
from tune to time those pomts of science which 
on a review of the former recommendations of the 
committees or those contained in the reports pub- 
lished by the Association, or from suggestions made 
at the present meeting, they may respectively think 
most fit to be advanced by an application of the funds 
of the society either in compensation of labour or in 
defraymg the expense of apparatus or otherwise It 
IS recommended to the committees to confine their 
selection to definite as well as important points, and 
where they may think proper, to designate individuals 
to undertake the mvestigation of such points and to 
state their reasons for the selection ’ 

It IB probably true to say that fully one-half of 
the total receipts for membership tickets for annual 
meetmgs has been devoted to scientific mvestigations 
by way of grants * members may therefore feel that 
by attendmg meetmgs they have advanced science 
m at least equal measure as they have improved their 
own minds It is true that the sum ol £92,000 
distributed in aid of reseurcli on nearly seven hundred 
subjects does not connote large subsidies as a rule, 
and mdeed many of the subjects m the list of grunts 
have only tnflmg sums set against them — payment 
for postage and stationery, perhaps, or for a few 
cheap materials It is true, also, that the grants 

1 There u no record of receiple for litkete for annual meeting! 
down to ia47 Bui from 1B48 to 1030 a total auro of £160.800 
WM received on account of tlckcte, and during that penod £90, W3 
waa expended on giante 
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made by the Association are not uncommonly sup- 
plemented from other sources, provided that a 
research committee obtains the leave of the Associa- 
tion for such a course But when this is said, the 
tale of researches undertaken under the guidance 
of the Association — whether with subsidies or with- 
out — should be regarded (by the layman) as an 
astounding monument to the devotion of seekers 
after scientific knowledge without material recom- 
pense It IS appropriate here to cite the opmion 
of one of our most famous presidents as to the value 
of the co-operation m research atiorded by the Associa- 
tion Kelvm’s biographer records how ‘ his assiduous 
attendance at meetmgs of the British Association 
stimulated younger men mto combmed effort He 
secured their service on committees, suggested often 
by himself, to mvestigate different subjects ’ > Of 
the value of the work of such committees there could 
be no better judge, for from 1860 onward he himself 
served on forty-one of them 

It 13 further to be observed that the Association 
has never avowedly taken upon itself the burden of 
any grant which might be expected to become per- 
manent Grants made by the Association have been 
made rather with the object of settmg on foot some 
new movement m scientific mvestigation, which, 
if justified by mitial results and likely to require 
financial support of a permanent character, might 
seek such support, with the backmg of the Association, 
from pubbe or other sources better able to meet its 
needs Even the expenditure of more than £12,000, 
over a term of thirty years, on the Kew Observatory 
was actually, as we shall presently see, a piece of 

’ SilyulUfl ThompeOD, of Lord Kelvin, vol u p. 1127 
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pioneer work which led on to the establishment of 
one of the most important scientific foundations 
m the world In regard to not a few other scientific 
developments of its period, the Association is m the 
position of a parent whose share of responsibihty 
for the success of his offsprmg in later life is not 
always assessed at full worth 

The Association, possessing a wider range of scien- 
tific interest than any other body of equal influence, 
ought always to maintain its power of leadership 
and guidance in research It is true that a proportion 
of pubhc funds, and special departments of the pubhc 
administration, are now devoted to the maintenance 
of scientific investigation But the Association 
should always retain the power to sponsor researches 
which may benefit through being undertaken under 
its .egis , moreovei , the support of research from 
public funds must naturally depend largely upon a 
visible practical application, while researches in pure 
science, of which the immediate practical application 
is not visible, must continue to depend upon private 
enterprise Moreover, even now certain well defined 
departments of science arc less fully provided than 
others with the means of supporting research 

Within the compass of a few pages it is impossible 
to discuss the value of even a tithe of the mvestiga- 
tions to which the Association has lent its name 
and support, but in the following paragraphs and 
Chapter VI it is proposed to cite a few examples 
in illustration of this department of its work We 
begin with some notes upon that item in the hst 
(Appendix I) against which stands by far the largest 
single sum — ‘ Kew Observatory, 1843-72 
£12,300 Is Id’ 
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Foundation of Kew Observatory 

The Bite on which Kew Observatory now stands is 
identical with or close to that of a Carthusian pnory 
of Jesus of Bethlehem. A Fellow of the Royal 
Society, Samuel Moljmeux, came mto possession of 
Kew House (which was demolished in 1803) by 
marriage with a grand-niece of Lord Capel, and m 
1726 constructed and set up in it a telescope, which 
he used for observations which, continued after his 
death by Bradley, resulted in the demonstration 
of the aberration of light Frederick, Pnnce of 
Wales, son of George II, leased the house from 
Molyneux, and subsequently the Princess of Wales, 
mother of George III, resided there, and the observa- 
tory became disused The fact that, as matters stood, 
the transit of Venus in 1769 could not be observed 
from Kew was brought to the notice of the King, 
who thereupon caused the observatory in the Old 
Deer Park to be erected from the designs of Sir 
William Chambers The first supermtendent uas 
■Stephen Demainbray the elder, who made the obser- 
vations on the transit from the new observatory, and 
held his post until his death in 1782 The Kmg 
was often at the obseivatory, and took much mterest 
m its equipment, not only with instruments, but with 
models and natural history and mmeralogical collec- 
tions, so that the institution bade fair at one time 
to become one for general scientific purposes This 
promise, no doubt fortimately, wa.s not realised , 
but George IV and William IV mamtamed the 
Crown’s interest m the establishment, and several 
members of the Rojal Family attended lectures 
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on various branches of physics there The elder 
Demambray was succeeded by his son Stephen, who 
was assisted by his nephew S P Bigaud, the Savilian 
Professor of Astronomy at Oxford 

The Observatory uxder the Association 

In 1841 the Government decided no longer to 
mamtain the observatory and museum at Kew. 
Demainbray’s post had become a smecure, and he 
was pensioned The contents were distributed to 
the Bntish Museum, Kmg’s College, London, the 
College of Surgeons, and Armagh Observatory, and 
among certam members of the Royal Family The 
Royal Society decided to apply for the buildmg, 
and it was made over to that Society, but on subse- 
quent consideration the Council reversed its previous 
decision ‘ The building havmg thus become agam 
unappropriated, a number of fellows of the Royal 
Society and members of the British Association, 
desirous that it should be retained for the purposes 
of science, recommended that an application should 
be made for it m the name of the British Association, 
and entered mto a subscription for the purpose of 
promotmg ’ ^ objects which they proceeded to state 
at length The Marquis of Northampton and Lord 
Francis Egerton, as presidents respectively of the 
Royal Society and the British Association, and, 
among others, the names of Herschel, Lubbock, 
De la Beche, Rennie, Sabine, Buckland, Wheatstone, 
Murchison, and Gassiot appear among the subscribers 
The objects detailed m the recommendation may be 


^ Hutoncftl RemftrkB by Kir Charles Wheatstone, m Minutes of 
Bnt Assoc Council, December 11, 1869 
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Bummamed as concemed pnncipally with the venh- 
cation and tnal of old and new patterns of magnetic 
and meteorological instruments of all sorts, the 
observatory ofienng a favourable site for such pur- 
poses and for those of instruction m the use of 
instruments, and of occasional observations. 

In March 1842 Murchison stated m the Council 
that ‘ there was reason to believe that, on a proper 
application bemg made. Her Majesty the Queen might 
be graciously pleased to place at the disposal of the 
British Association, to be used for scientihc purposes, 
the buildmg m Richmond Park formerly occupied 
as a royal observatory, but recently dismantled ’ 
It was clearly urgent, if the buildmg was to be saved 
for any scientific purpose, that prompt action should 
be taken The Council took such action — or directed 
the President and General Secretanes, Whewell, 
Murchison, and Sabme, to do so —with a commend- 
able decision which did not even wait for an estimate 
of the annual cost to the Association This was m 
March m the foUowmg May the buildmg was 
handed over to the trustees , and at the ensumg 
annual meetmg the Council, m its report to the 
General Committee, pomted out ‘ the facihties 
which [the observatory] would aSord for the prose- 
cution of erperimental mquines m the physical 
sciences, for which its locahty is peculiarly smt- 
able, as a place of reception for mstruments and 
apparatus and as a depository for the books 
or other property of the Association ’ The Council 
hoped that its action would ‘ meet with the appro- 
bation of the General Committee,’ which it did, 
and the Committee caused to be conveyed to 
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Queen Victoria ‘ the dutiful and grateful thanks of 
the Bntish Association for Her Majesty’s gracious 
patronage and encouragement of science ’ The sum 
of £l83 4s 7d was spent by the Association during 
the year 1842-43 on the observatory— the first dis- 
bursement out of a total of £12,300 down to 1872, 
to which reference has been made already A com- 
mittee was formed to supervise the arrangements at 
the observatory ; relymg on the help of some of 
the members of the Association m ‘ keeping the 
monthly meteorological terms,’ they furnished a 
bedroom there for £15 This is a smgle instance of 
economy m administration which, while compulsory 
m view of the limited resources of the Association, 
IS nevertheless to be admired The first officer m 
charge of the observatory under the Association, 
who kept a regular meteorological register, received 
apartments, fuel, and light, and a salary of £27 7s Qd 
per annum He acted under the supermtendence of 
Professor Wheatstone, who durmg the first year 
estabhshed (1) an ordmary meteorological record 
with standard instruments, (2) a meteorological 
record with ‘ self-registermg mstruments on a new 
construction,’ (3) a record of the electrical state of 
the atmosphere, with an apparatus purchased by 
private subscription 

As early as 1846 the Council was asked by the 
General Committee to consider the expediency of dis- 
contmumg the observatbry From the earliest years 
it had been held that the Association, as stated m 
a precedmg paragraph, should not, unless m excep- 
tional circumstances, charge itself with the permanent 
mamtenance of any particular research work or 
institution. At this period the mterests of meteor- 
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ology, astronomy, terrestrial magnetism, and allied 
departments of science were very strongly repre- 
sented in the Association by John Herschel, Sabme, 
and others, and a senes of resolutions was addressed 
to the Government and other bodies as an outcome 
of the ‘ magnetic conference ’ at the Cambndge 
meetmg (1845), askmg for the contmuance or estab- 
lishment of magnetic and meteorological observations 
at Greenwich, Dublm, Toronto, St Helena, the Cape 
of Good Hope, Bombay, and Madras, and m Tasmania 
and elsewhere, and proffering advice as to the 
mamtenance of such work , some of which recom- 
mendations at least had important results. As for 
Kew, the observatory, now under the honorary 
superintendence of Francis Ronalds, emerged with 
credit from an investigation by a committee of the 
Council, which reported m favour of its mamtenance 
because it afforded a ‘ local habitation ’ to the 
Association and opportunity for members to carry 
out physical mquincs, was already attractmg the 
attention of foreign scientific men, and was provmg 
its worth, among other directions, m that of 
formmg a testmg-house for mstruments, while ' a 
systematic mquiry mto the intricate subject of 
atmospheric electricity ’ had ‘ m effect furnished the 
model of the processes conducted at the Royal 
Observatory ’ The possibility of obtammg Govern- 
ment support for the institution, or of h andin g it over 
as a gomg concern, contmued to occupy the atten- 
tion of the Committee and the Council, but the time 
was not ripe, and as the work developed the Associa- 
tion was even compelled largely to increase its annual 
grants to the observatory Nevertheless, the general 
pohcy already defined m regard to grants of money 
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by the Association was maintained m regard to the 
functions of the observatory thus, it is descnbed 
m the report of 1860 as ‘ an experimental observatory, 
devoted to open out new physical mquines, and to 
make trial of new modes of mquiry, but only m a 
few selected cases to preserve continuous records of 
passmg phacnomena ’ In this year the Royal Society 
allotted £100, out of the Government grant, for new 
instruments to be tried at Kew, and, as will be seen, 
subsequently devoted considerable sums to the obser- 
vatory, at mtervals down to the pomt when it was 
taken over by the Society m 1872 The construction 
and verification of standard meteorological and mag- 
netic mstniments was ‘ one of the great objects ’ 
of the observatory The standard thermometer 
was perhaps the most noteworthy example The 
Comrmttee reports m 1851 

‘ The standard thermometer, which M Regnault 
kmdly undertook to supply, has been received at 
the observatory, together with apparatus for 
venfymg the freezmg- and boilmg-pomts This 
verification has been made under the supermtendence 
of a sub-committee, consistmg of Mr Gassiot, Dr 
Miller, and Colonel Sabme, with most satisfactory 
results . The Committee is able to report that 
the observatory may now be considered to possess a 
standard thermometer, with which other thermo- 
meters designed to be used as standards may be 
advantageously compared ’ 

John Welsh became supcnntendent of the 
observatory m 1852, and from then until his death 
m 1869 he substantially extended its various acti- 
vities The verification of thermometers, barometers, 
and other instruments developed mto a considerable 
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business m the period 1854-69 over 11,000 
thermometers, nearly 2000 barometers, and nearly 
2500 hydrometers were venfied, and a limited 
number of the standard thermometers were actually 
constructed at the observatory Many other mstru- 
ments, principally magnetic, were venfied, and m 
many mstances mstruction in their use was given 
The observatory thus assisted m the equipment not 
only of (lovernmeiit departments at home, together 
with numerous private estabhshments, but also of 
mstitutions and mdividuals m many parts of the world, 
such as the East India Company, the Indian Tngono- 
metncal Survey, H M observatory at the Cape, 
observatones in Java and at Melbourne, Hobart, 
Madrid, Lisbon, Kronstadt and elsewhere, the 
Smithsonian Institution, etc Instruction was given 
to members of Livingstone’s African expeditions, to 
officers of the Oregon Boundary Commission, and m 
other such cases 

The mvestigation of the upper atmosphere (a 
subject in which, through a research committee, the 
Association has mamtamed its mterest m recent 
years) appears as a function of the observatory 
organisation in 1862, when the Council requested 
the Kew Committee ‘to communicate with parties 
ascending m balloons, and to arrange, when practi- 
cable, for the accurate observation of meteorological 
phaenomena in the ascents ’ Follow mg upon this 
request, the committee ‘ put itself into communica- 
tion with the veteran aeronaut, Mr Green, and 
arranged for four ascents with his great Nassau 
balloon ’ The prime objects of investigation were the 
laws of ‘ decrement of temperature and of aqueous 
vapour in ascending m the atmosphere ' The 

M 
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balloon earned a double set of instruments, con- 
structed under the supenntendence of Welsh, and 
includin g syphon barometers, dry- and wet-bulb 
thermometers, and hygrometers. The first ascent 
at least was an occasion of some notonety it took 
place (as a matter of history) from the famous 
Vauzhall Gardens, on August 17, 1852 , members 
of the Councils of the Association and the Royal 
Society and other men of science were ‘ mvited to 
assist,’ and a number of meteorologists m vanous 
parts of the Bntish Isles collaborated, during this 
and subsequent ascents, by takmg hourly observa- 
tions of their mstruments while the ascents were in 
progress, in order to provide a mass of comparative 
data Elevations of 19,474 ft , 19,140 ft , 12,652 ft , 
and 22,940 ft , were reached durmg the four ascents 
respectively, and the results were of substantial 
value as a pioneering mvestigation. Contnbutions 
towards the expenses of the ascents were made by 
the Royal Society from the Wollaston Fund, and by 
J P. Gassiot, whose mterest m the observatory 
throughout the penod of the Association’s tenure 
was contmually active and practical The results of 
the mvestigations were communicated to the Royal 
Society by Welsh, and printed in the Philosophical 
Transactions 

In 1855 it was reported that the Government 
desired that magnetic and meteorological mstruments, 
showing the high standard they had reached m this 
country, thanks largely to the work of the observatory, 
should be exhibited at the Universal Exhibition m 
Pans, and an exhibit of thirty-four instruments, 
groups of mstruments, and records was accordmgly 
sent 
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Description of the Observatory, 1860 

A description of the famous little building as it 
was in 1860, from the report of that year, is not 
without interest 

' The observatory is situated m the middle of 
the old Deerpark, Richmond, Surrey, and is about 
three-quarters of a mile from the Richmond railway 
station Its longitude is 0° 18' 47" W , and its 
latitude 18 61° 28' 6" N. It is built north and 
south The repose produced by its complete isola- 
tion IS cmmently favourable to scientific research 
In one of the lower rooms a set of self-recording 
magnetographs, described in the Report of the last 
meeting of the Association, is constantly at work 
These instruments, by the aid of photography, 
furnish a continuous record of the changes which 
take place m the three magnetic elements, viz the 
decimation, the horizontal force, and the vertical 
force The light used is that of gas, m order to 
obtam which, pipes have been earned across the Park 
to the Observatory, at an expense of £250, which 
sum was generously defrayed by a grant from the 
Royal Society 

‘ Attached to this room is another, of a smaller 
size, m which the necessary photographic operations 
connected with magnetography are conducted 

‘ In the storey above the basement, the room 
by which the visitor enters the observatory is filled 
with apparatus Much of this is the property of the 
Royal Society, and some of the mstruments possess 
a historical value , for instance, the air-pump used 
by Boyle and the convertible pendulum designed 
by Captam Kater, and employed by him. and sub- 
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sequently by General Sabine, in determining the 

length of the pendulum vibratmg seconds 

‘ An inner room, which opens from this one, is 
used as a library and sittmg-room, and m it the 
calculations connected with the work of the observa- 
tory are performed In this room dippmg-needles 
and magnets, which it is necessary to preserve from 
rust, are stored Here also the MS of the British 
Association Catalogue of Stars is preserved. 

‘ A room to the east of this contains the stan- 
dard barometers, and the apparatus (described by 
Mr Welsh in the Transadi/ons of the Royal Society, 
vol 148, p 507) for verifying and comparing marme 
barometers with the standard. This room has also 
accommodation for the marme barometers sent for 
verification In the middle of the room is a solid 
block of masonry, extending through the floor to the 
ground below To this an astronomical quadrant 
was formerly attached , it is now used as a support 
foi the standard barometers This room contams 
also a photographic barograph invented by Mr 
Francis Ronalds, which, though not at present m 
operation, may serve as a model for anyone who 
wishes to have an instrument of this description It 
18 described by Mr Ronalds m the Report of the 
British Association for 1851 

‘ In a room to the west of the library, thermo- 
meters for the Board of Trade, the Admiralty, and 
opticians, are compared "ith a standard thermometei 
by means of a very simple apparatus devised by the 
late Mr Welsh 

‘ The observatory also possesses a dividmg-engine 
by Perreaux, by means of which standard thermo- 
meters are graduated It was purchased by a grant 
from the Royal Society 
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' In this room the pure water required for photo- 
graphic processes is obtained by distillation , and 
here also a small transit telescope is placed for ascer- 
tammg time The transit instrument is erected in a 
Ime between two meridian marks -one to the north 
and the other to the south of the observatory , so 
that, by means of suitable openmgs, either of these 
marks may be viewed by the telescope 

‘ In the higher storey is the workshop, contaimng, 
among other thongs, a slide-lathe by Whitworth, and 
a planing machine by Armstead, both of which were 
presented to the Kew Observatory by the Royal 
Society 

‘ In the dome is placed the photoheliograph 
for obtaining pictures of the sun’s disk , attached 
to the dome there is a small chamber m which the 
photographic processes connected with the photo- 
heliograph are conducted This chamber is supplied 
with water by means of a force-pump A self- 
recordmg Robinson’s anemometer is also attached 
to the dome 

‘ In addition to the rooms now specified, there are 
the private apartments attached to the observatory 
‘ On the north side of the observatory there is 
an apparatus similar to that used at the Toronto 
Observatory for containing the wet- and dry-bulb, 
the maximum and the mmimum thermometers 

‘ The model magnetic house stands at a 
distance of about 60 yards from the observatory , 
and the small wooden house m which the absolute 
magnetic observations are made, at a distance of 
about 110 yards These houses are within a wooden 
palmg, which fences them off from the remainder 
of the park, and encloses about one acre of ground 
attached to the observatory 
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‘ The work may now be briefly specified In the 
first place, the self-recording magnetographs, as already 
mentioned, are kept m constant operation, and record 
the changes contmually occumng m the magnetic 
elements 

■ The photographs are sent to General Sabme’s 
establishment at Woolwich, to undergo the processes 
of measurement and tabulation 

‘ In the house for absolute determmations, 
monthly values of the decimation, dip, and horizontal 
magnetic force are taken, and magnetic instruments 
for foreign or colonial observatones have their 
constants determmed 

‘ In the meteorological department, all the 
barometers, thermometers, and hydrometers required 
by the Board of Trade and the Admiralty have 
their corrections determmed , besides which, similar 
mstruments are verified for opticians Standard 
thermometers also are graduated, and daily meteoro- 
logical observations are made, an abstract of which 
;s published in the Illustrated London News 

‘ Instruction is also given in the use of mstruments 
to officers m the army or navy, or other scientific 
men who obtam permission from the Committee ’ 

Later Period of the Association’s Control 

This IS not the place to attempt even a summary 
of the many pieces of individual research which were 
undertaken at Kew under the Association reports 
upon them, and upon 'the work of the observatory 
generally, were communicated from time to time 
at the annual meetmgs of the Association and are 
prmted m the annual volumes It may be remarked, 
however, that the report of 1864-65 shows that ‘ Kew 
IS the first public mstitution which has taken up the 
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subject of sunspots,’ and this statement leads to the 
announcement that Hofrat S H Schwabe of Dessau 
had ‘ placed his valuable and extensive senes of sun- 
pictures at the disposal of the Royal Astronomical 
Society for the immediate use of the Observatory ’ 
Reference is also due to the relations between the 
Meteorological Department of the Board of Trade, 
the Supenntendmg Meteorological Committee nomm- 
ated by the Council of the Royal Society in 1866, 
and the observatory The secretary of the Committee 
was Balfour Stewart, who was already supenntendent 
of the observatory, which was to become the central 
observatory for a senes of others (Falmouth, Stony- 
hurst, Glasgow, Aberdeen, Armagh, Valencia) ‘pro- 
vided with similar self-recordmg instruments, and 
distributed throughout the country m such a manner 
that by their means the progress of meteorological 
phenomena over the British Isles might be recorded 
with great exactness ’ From this time (1867) onward 
the work at the observatory is considered under two 
headmgs (a) that done under the direction of the 
Association , (6) that done at Kew as the Central 
Observatory of the Meteorological Committee In 
addition to what may be termed the external services 
of the observatory, the report of 1869 pomts out 
‘ that the system of automatic records established 
and m actual work at the Kew Observatory com- 
prehends magnetic, barometric, and thermometric 
observations, as well as those of the direction and 
velocity of the wmd ’ 

The way was at last becommg clear for relieving 
the Association of a burden such as it was not designed 
to support, though we have seen that m supporting 
it, it filled a breach which might otherwise have 
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grown beyond repair In 1869 the Council resolved 
‘ that the present relations between Kew Observa- 
tory and the Bntish Association be continued 
unaltered until the completion, m 1872, of the 
magnetic and solar decennial period , and after that 
date all connexion between them should cease ’ In 
1871 the Council of the Royal Society intimated 
readmess to take possession of the observatory, which 
in the followmg year duly passed under the control 
of that body 

The National Physical Laboratory 

The Association participated actively m the move- 
ment for the establishment of a National Physical 
Laboratory, as will appear again m Chapter VII 
Not only so, but the origmal suggestion for its founda- 
tion may be traced to the address to Section A 
(Mathematics and Physics) by Professor [Sir] Oliver 
Lodge at Cardiff in 1891, when he took occasion ‘to 
call attention to the fact that the further progress 
of physical science m the somewhat haphazard and 
amateur fashion m which it has been hitherto pursued 
in this country is becoming mcreasmgly difficult, and 
that the quantitative portion especially should be 
undertaken m a permanent and publicly-supported 
physical laboratory on a large scale ’ Sir Douglas 
Galton, m his presidential address at the Ipswich 
meeting m 1895, pressed the same view, contrasting 
unfavourably to this country the support afforded by 
the State to science here and abroad, especially in 
Germany In 1897 followed the appomtment, by 
H M Treasury, of a committee under the chair- 
manship of the late Lord Rayleigh, to consider the 
project The committee recommended m favour of 
grown beyond repair In 1869 the Council resolved 
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vatory to meet the requirements of the laboratory 
A working scheme was drawn up and put mto effect 
m 1899, and the observatory was at first made use of, 
but the suggested extension was found impracticable, 
and in the following year Busliy House, Teddington, 
was placed at the disposal of the laboratory by the 
Clown Here were established the departments of 
physics and engineermg, while the observatory 
continued m use, housing the observatory depart- 
ments, until 1910 It ceased, however, before that 
year, to be suitable for magnetic work, owing to 
the disturbance caused by electric railways m the 
ncmity, and for this purpose the new magnetic 
observatory at Eskdalemuir, Dumfriesshire, took its 
place Meteorological research work continued at 
Kew, and in 1910 the control both of this and of the 
Eskdalemuir observatories passed to the Director of 
the Meteorological Office The testing of thermo- 
meters, watches, and other mstruments, however, 
contmued at Kew as it had under the Association’s 
regime until 1913, when this work was transferred 
to Bushy House But Kew Observatory still carries 
on its meteorological work, rescued from extmction 
by the British Association, whose action and expendi- 
ture durmg those thirty years, 1842-72, not merely 
ensured for the future the mamtenance of an institu- 
tion of prime mterest in the history of scientific 
research, but also led in direct line of succession to 
the establishment of a most powerful instrument for 
the advancement of science m the service of the State 
The establishment of the National Physical Labora- 
tory Was an important achievement by Science m 
the education of the Government and the public, 
and the use of the Bntish Association as a mouthpiece 
has never been more clearly demonstrated 
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Astronomy 

The outstanding work of the Association m the 
department of astronomy is the preparation of the 
British Association Catalogue of Stars This was the 
principal of a series of collateral undertakmgs set on 
foot in 1839, and includmg the reduction of Lacaille’s 
stars and that m the Histone Celeste, and for the 
revision of the nomenclature of the stars Baily, Airy, 
Robinson, Herachel, Henderson, and Whewell were the 
prime movers in the matter, the first three having 
charge of the catalogue at the outset It aimed at 
bemg a complete compendium of all star places of 
any accuracy down to the date of its issue, and its 
value IS demonstrated by the fact that though it is 

^ Id selecting for remark a few of the investigations which have 
been earned out under the auspices of the Association, the compiler 
gratefully acknowledges the advice and assistance of Prof H E Arm- 
strong, Sir Edward Brabrook, Sir Horace Darwin, Mr W F Denning, 
Mr W H Dines, Di A R Dwerrybouse, Sir Archibald Qeikie, Sir 
Richard Olazebrook, Sir WiUiam Herdman, Prof H Lamb, Dr H R 
Mill, Hon Sir Charles Parsons, Prof £ B Poulton, Dr J Proudman, 
Sir Eldward Bharpey Schaftr Prof A Smithells Mr A G Tansley, 
Prof H H Tumor, when the hrst < dition was in preparation 
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over eighty years old as a publication, and though 
astronomy has enormously advanced smce its appear- 
ance, it IS still the only work of its kmd, and copies 
command a high price Attempts have been made 
to construct compendiums, but at the best with only 
partial success It is a notable mstance of the 
catholicity of the Association that so considerable an 
expenditure should have been devoted to a work of 
this kind, which is an essential part of the technical 
equipment of one particular science The Royal 
Astronomical Society, which appropriately produced 
an earlier volume, lacked the funds to proceed to 
the next much needed step, but the Association was 
able to come to the rescue of the scheme 

In regard to the mvestigation of lummous 
meteors and aerolites, annual reports on the progress 
of meteonc astronomy were published between 
1848 and 1880 , and under the direction in earlier 
years of Baden Powell, and later of Alexander 
S Herschel, a mass of observational facts and allu- 
sions to contemporary investigations concerning 
meteors was published m the Association reports and 
formed an almost exhaustive means of reference and 
basis for critical study The position of meteonc 
astronomy durmg the years above mentioned may be 
said to have changed entirely, for our knowledge of 
both its theoretical and practical sides stood m a very 
crude and imperfect condition m 1848, while m 1880, 
when the labours of the Association committee on 
luminous meteors ceased, this branch had been so 
much advanced as to be considered a very important 
section of astronomy Schiaparelli, Newton, Adams, 
and others made mvestigations which led to the 
discovery of an mtimate coimexion, if not absolute 
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identity, between comets and meteors, and the work 
of the Association committee contnbuted to this 
achievement m no small degree The real paths 
of meteors were very accurately computed by A. S 
Herschel, and he, m collaboration with R P Greg, 
determmed a considerable number of radiant pomts 
which were tabulated and formed mto catalogues 
convement for the guidance of future workers Even 
to-day, over forty years after the pubUcation of the 
final meteoric report by the Association, much of the 
data collected and printed in the annual volumes is 
of great mterest to students and possesses an endurmg 
value Apart from the actual importance of the 
work accomplished by the committee, a large measure 
of mterest was attracted to this department of 
astronomy '■ 

The measurement of lunar disturbance of gravity 
m 1879-81 received only modest financial assistance 
from the Association, but ‘ the recognition of the 
British Association,’ writes Sir Horace Darwin, 
‘ was even more important, and m my opinion little 
or nothing would have been done without this 
British Association committee ’ An mstrument, 
slightly modifymg one suggested by Kelvin, was set 
up in the Cavendish Laboratory, and detected very 
small alterations m the direction of gravity with 
reference to itself The additional conclusion was 
arrived at that ‘ the mstrument was always moving 
relatively to the earth by an amount greater than 
the expected movement due to the moon, and this 
was due to slight earthquakes always going on ’ 


' Mr W F Denning 
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Seismology Sitstebranean Tempebatubes 

The support which the Association has for so 
long afforded to the study of seismology was mdis- 
solubly connected down to 1913 with the name of 
John Milne (1860-1913) Two committees, the one 
for studying earth tremors generally, and the other 
for mvestigatmg the earthquake and volcanic phe- 
nomena of Japan, were used m 1895, with their 
respective secretaries, C Davison and Milne, as ]omt 
secretaries of the new committee Milne, whose life 
mterest was formed by his experience of Japanese 
earthquakes m 1876 and followmg years, and his 
desire, in great measure successful, to mitigate their 
destructive effects, established his famous seismo- 
logical observatory at Shide, Isle of Wight, after his 
return to England in 1895, and also a series of ob- 
serving stations covering a great part of the world 
For many years the cost, apart from the help rendered 
by the Association, fell upon himself , and as a piece 
of pioneer work this of Milne’s is unsurpassed among 
those to which the Association has lent its aid It 
has been maintamed smce his death, and his own 
liberality has been m some measure replaced from 
other official sources The seisinological station was 
re-established at Oxford, after the premises at Shide 
ceased to be available, thanks to the efforts of the 
late Professor H H Turner, to whom, as chairman of 
the Seismology Committee as well as in a wider 
sphere as General Secretary of the Association, so 
deep a debt of gratitude was owing 

The work on subterranean temperatures, for which 
grants were made at mtervals from 1837 to 1857, 
was carried out with mstruments belongmg to the 



174 RESEARCH 

ABSociation This work was actually set on foot by 
J D Forbes, who m 1832 had presented one of those 
‘ reports on progress ’ which were in early years 
requested from promment scientific men, dealmg, m 
this mstance, with meteorology generally Forbes 
was able to show that the existence of ‘ native heat 
below the mvariable stratum ’ m the body of the 
earth was proved 


Tides and Waves 

Progress m knowledge of the tides has been 
associated with the British Association to a much 
greater extent than with any other mstitution of 
any nationality This progress the Association has 
fostered throughout its existence The first grant 
which it made in aid of research was one of £20 in 
1834 for the reduction of tidal observations , at 
recent meetmgs it has given grants for the same 
purpose, and altogether it has spent over £2600 m 
this connexion Durmg the early years of the Associa- 
tion it was mamly Lubbock and Whewell whom it 
assisted To these we owe the first reduction of 
tidal observations on an extensive scale, and the 
establishment of methods of analysis and prediction 
which have been very largely used by the prmcipal 
naval and shippmg authorities of the world When 
Thomson (Kelvm) conceived the idea of harmonic 
analysis, he immediately placed its development 
in the hands of the Association, and the result 
was the establishment of those methods which have 
exercised such a profound mfiuence on the subject 
and become so widely used When the details of 
these methods required scrutmy, the Association 
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appointed a committee to apply it, and the result was 
its publication of G H Darwm’s standardisation 
When the British Admiralty m the preparation of 
its tide-tables does not use the methods of Kelvm 
and Darwin, it uses either those of Lubbock and 
Whewell or developments of them The achieve- 
ments referred to stand out as landmarks m the 
history of the subject, but the Association has from 
time to time rendered assistance to other workers 
on the subject ^ 

The subject of water-waves engaged the attention 
of the Association m the year 1837, and a committee 
was appomted to report on the matter The work 
fell to Scott Russell, who produced two elaborate 
and valuable reports, prmted m the annual volumes 
for 1838 and 1844 These mclude a number of 
mteresting experiments and acute observations , in 
particular the characteristics of various leadmg 
types of waves are analysed with great sagacity 
The work is the more remarkable in that it was 
accomplished with little aid from mathematical 
theory, which was then m its mfancy Two con- 
spicuous anticipations of later discoveries may be 
mentioned, viz the distinction between wave- 
velocity and group-velocity, and the minimum 
velocity of capillary waves The reports, which 
may still be consulted with advantage, are also of 
historical mterest m relation to subsequent theo- 
retical work of Btokes and others * The practical 
connexion between these mvestigations and Russell’s 
work on the form of ships will be noticed elsewhere 


^ Dr J Proudman 


* Prof H Ijtmb 
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Meteorology and Climatology 

It IS sometimes to be remarked that researches 
m a certain direction lapse and are revived after long 
periods, and the researches supported by the Associa- 
tion in regard to the mvestigation of the upper 
atmosphere form a case m pomt The work under- 
taken by James Glaisher m 1859-66, of makmg 
temperature and other observations durmg balloon 
ascents, followed more or less directly upon the 
earlier experiments such as the ascents by John 
Welsh from Kew Observatory m 1852 , but after 
1866 further mvestigation was not undertaken by 
the Association till 1901 though communications 
on the subject appeared in 1884-87 Glaisher ’s re- 
ports are at once valuable and entertaining, and 
clearly indicated the way to future research , but 
in the early part of 1901 ‘ England was the only 
important country m which no investigation on the 
upper air was in progress ’ * Research, however, 
was then set on foot by the Royal Meteorological 
Society (of which Mr W H Dines was president), 
with the help of the Meteorological Office and the 
secretary to the Meteorological Council, Sir Napier 
Shaw The Association also was moved to appoint 
a committee and to make a grant , this and a com- 
mittee of the society worked together, and from 
1905 onward the Meteorological Office has had its 
own station for the investigation of the upper air 
Among the published results of all this work (the 
value of which, m view of the development not only 
of meteorological knowledge, but also of that of 


^ Mr W H Pjnes 
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military and civil aviation, needs no demonstration), 
special reference should be made to the report on the 
then state of knowledge of the subject compiled by 
Messrs E Gold and W A Harwood, and issued by 
the Association in 1909, which mcludes a full historical 
summary of earlier work, and of the Association’s 
connexion with it 

The support accorded by the Association to the 
observatory on Ben Nevis is an outstandmg example 
of the sympathy of our body with climatological 
research But another branch of the same depart- 
ment of research, that upon British rainfall, calls 
for fuller notice, because it provides a good example 
of an investigation of national importance, set on foot 
by individual genius, supported m its initiatory 
stages by the Association, and finally passing from 
private control to that of the State 

In 1801 G J Symons began to collect and pubhsh 
all available records of rauifall in England and 
Wales , and extended the area to cover Scotland and 
Ireland in the followmg year, when the first volume 
of British Rainfall appeared, givmg data for about 
500 stations In the Report of the Association for 
1862 a paper by Symons was published, dealmg with 
the data more fully The Association made its first 
grant in connexion with the work, to enable Symons 
to supply ram-gauges to new observers Symons 
made further detailed reports m succeedmg years, 
and m 1865 a Rainfall Committee was appointed, 
with Glaisher as chairman It was re-elected each 
year until 1876, and its reports (mamly Symons’ 
work) remain as origmal documents of great value, 
as they amplify the material published m British 
Rainfall In 1876 the authorities of the Association 
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decided that the work had reached a magnitude 
beyond tlieir power to mamtam in respect either of 
grants or of publication 

I'he British Ramfall Organisation had in fact 
grown into an important mstitution The number 
of ramfall observers had grown from something 
under 600 m 1861 to practically 2000 in 1876, 
■ind Symons had established himself as the leading 
authority on ramfall Of the increased number of 
observers 250 were equipped with instruments at the 
expense of the Bntish Association, and considerably 
more were probably recruited as a direct result 
of the recognition given to the organisation by 
the Association Without the prestige which the 
Rainfall Committee gave to Symons’ work, his pro- 
gress with the development of his great voluntary 
oiganisation must have been far slower than it was 
It lasted long enough to give a fair start to a system 
which under the care of its founder continued to 
develop steadily and acquired vitality enough to 
maintain an mdependent existence The number 
of observers is no gauge of the scientific value of the 
work done —that must be deduced from the subject- 
matter of the annual volumes of British Rainfall- - 
but it serves to show how great and sustained was the 
public mterest in the work The 2000 observers in 
1876 had mcreased to 3600 at the time of Symons’ 
death m 1900, and the first fifteen years of the 
twentieth century added still another 1600, brmgmg 
the whole number up to 5000 There can be no doubt 
that the help afforded by the Bntish Association m 
the first fifteen years of the British Ramfall Organis- 
ation was most valuable to Symons m laymg down 
the broad lines of mdependent voluntary co-operation 
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The recent development of the organisation has 
been in the way of making the observations more 
uniform and accurate, and of applying them to the 
elucidation of problems of distribution which are of 
equal scientific and economic importance ^ Steps 
were taken in 1910 by Dr H R Mill, who had 
conducted the organisation since 1901, to establish 
it on a permanent basis as a voluntary scientific 
institution under the control of trustees , but in 
1919 the failure of his health, and circumstances 
arising from the war, led the trustees to transfer the 
organisation to the Meteorological Office, so that it 
now forms an integral part of the meteorological 
service of the country, while continuing to make full 
use of tlie voluntary labours of the army of observers 

Terrestrial Magnetism 

The study of terrestrial magnetism has been 
fostered m so many directions by the Association 
that the references to this subject in the list of grants 
111 Appendix I form insufficient evidence by them- 
selves, and (at the risk of a little repetition) it is 
appropriate here to review the whole matter So 
far as the following statement applies to events down 
to 1858, it IS an abridgment of a report to the 
Council by Sabine in 1859 

The first occurrence, it is believed, of a survey 
being undertaken for the express purpose of determin- 
ing the positions and values of the isomagnetic lines 
of decimation, dip, and force corresponding to a 
particular epoch over the whole face of a country 
or state, was the magnetic survey of the British 
1 Dr H E Mill 
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Islands, executed m 1834-38 by a committee of 
members of the British Association, acting upon an 
enlarged view of a suggestion brought before the 
Association in 1 833 At the meeting of the Associa- 
tion m 1838, a resolution was passed recommending 
to H M Government the equipment of a naval 
expedition for the purpose of making a magnetic 
survey in the southern portions of the Atlantic and 
Pacific Oceans This recommendation, communi- 
cated to and concurred in by the Royal Societj", gave 
nse to the voyage of [Sir] James Claik Ross to the 
Antarctic m 1839-43A A proposition for a magnetic 
survey of the British possessions in North America 
was brought before the Association m a report pub- 
lished m 1837, and being subsequently submitted 
to the Committee of Physics of the Royal Society, 
received in 1841 the recommendation of the Royal 
Society to H 51 Government The survey, having 
been authonsed by the Treasury, was carried on m 
connexion with the magnetic observatory at Toronto, 
under the direction of the Superintendent of the 
Colonial Observatories, by Lieut Lefroy The 
declination observations were reduced and co-ordi- 
nated with similar observations made in the succession 
of Arctic voyages between 1818 and 1855 The 
survey of Sir James Ross in 1839-44 having left 
a portion of the magnetic Imes m the southern 
hemisphere undetermmed between the meridians 
of 0° and 125° E , an application was made in 1844 
to H M Government by the Royal Society, to com- 
plete this portion under the direction of the Superin- 
tendent of the Colonial Observatories This was 


* iVt Ttirllur ( hapU r VI [ ]> lil'l 
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accomplished in 1845 by Lieut TEL Moore, R N , 
and Lieut Henry Clerk, R A , in a vessel lined by 
the Admiralty for the purpose, and despatched from 
the Cape of Good Hope At the meeting of the 
British Association in 1845,* a recommendation was 
made to the Court of Directors of the East India 
Company, that a magnetic suivcy should be made 
of the Indian Seas in connexion with the magnetic 
observatory at Singapore This recommendation 
was communicated to and concurred in by the Ko\al 
Society The survey, havmg been entrusted to 
Captain Elliot, of the Madras Engmeers, w’as com- 
pleted in 1849 A proposition for a magnetic survey 
of British India having been submitted to the 
Association, m a report prmted in 1837, a scheme for 
the execution of such a survej was sulmiitted to the 
Court of Directors of the East India Company by 
Captain Elliot on his completion of the survey of the 
Indian Seas , and having been rcfeired to the Royal 
Society, received their warm approbation The 
Court of Directors having approved tlie scheme 
suggested by Captain Elliot, that officer proceeded 
to India in 1852 for the purpose of carr>ing it into 
execution, but died shortly after his arrival at Madras, 
in August 1852, havmg just commenced the opeia- 
tions of the survey In 1853 a letter was addressed 
to the President of the Royal Society bv the Piussian 
Mmister, Chevalier Bunsen, recommending, by desue 
of His Majesty the King of Prussia, the Messrs 
Schlagmtweit, well known by their physical researches 
m the eastern and western Alps, as fittmg successors 
to Captam Elliot m the magnetic survey of India 

1 Further referent'e to thin important t»crii'iu)n «ill lx. found in 
Chapter VII p 216 
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In transmitting Chevalier Bunsen’s letter to the Court 
of Directors, the Royal Society took occasion to 
express their strong opmion of the importance of 
completing this survey, and their belief in the com- 
petency of the Messrs Schlagmtweit for such employ- 
ment These gentlemen, havmg been appointed 
accordmgly by the Court of Directors, and supplied 
■with the necessary instruments, m the use of whicli 
they "Were specially mstructed at the Kew Observa- 
tory, sailed for India in 1855, and continued their 
observations through the years 1850, 1857, and 1858, 
durmg which they determmed the magnetic elements 
at sixty-nme stations m British India, mcludmg some 
stations north of the Himalayan chain. 

Twenty years havmg elapsed smee the former 
survey of the British Islands (referred to m tlie first 
paragraph) was made, the British Association deemed 
that a sufficient interval had passed to make a 
repetition of the survey desirable, with a view to 
the mvestigation of the effects of the secular change 
which the magnetic Imes are known to undergo 
Accordmgly, at the meetmg of the As.soc]ation m 
1857, the same men who had made the survey m 
1837 were requested to undertake a fresli survey, 
and (lid so Among later ivoiks, that refcired 
to lu the list of grants (Appendix I) under 
the heading of ‘ Magnetism, Terrestrial,’ for the 
yeais 1880-88 represents the work of a com- 
mittee, of which Balfour Stewart was the most active 
member until his death, which collected an important 
series of reports and opinions on the methods of 
coiiipansun and reduction of magnetic observations 
The Falmouth Observatory, to which, as the same 
list shows, grants were made over a period of nearly 
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twenty years, began its work as a meteorological 
station m 1868, and a new observatory was erected 
m 1885 Magnetic observations were imtiated m 
1887 and were contmued down to 1913, when lack 
of funds and other considerations necessitated the 
closmg of the station In the previous year a resolu- 
tion was passed to the effect that a detailed magnetic 
survey of the Bntish Isles, such as Sir Arthur Rucker 
and Sir Edward Thorpe had executed for the epoch 
of 1891, should be repeated, and this, with the con- 
currence of the Royal Society and other bodies, was 
duly set on foot, the Association contributmg to the 
tost 


The Sea-level 

The work upon the sea-level, to which a small 
grant was allocated m 1879, consisted of a careful 
and detailed mvestigation of the datum level of the 
Ordnance Survey of Great Britain, ‘ with a view to 
its establishment on a surer foundation than hitherto,’ 
together with an elaborate tabulation of othei datum- 
marks for the purpose of comparison 


Electrical Standaros 

No committee of the Association has earned out 
work of more far-reaching importance in application 
than that upon electrical standards In 1861 a 
committee was first appointed to consider the 
subject of standards of electrical resistance, at 
the suggestion of Thomson (Kelvin) ‘ When 
the committee was first appointed no coherent 
system of units for the measurement of electrical 
resistance, current, electromotive force, quantitv. 
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or capacity, had met with general approval The 
prmcipal object of the committee was, first, to de- 
ternune what would be the most convenient unit 
of resistance, and, second, what would be the best 
form and material for the standard representmg that 
unit ’ 1 

The committee, which durmg 1862-70 included, 
m addition to Thomson, Williamson, Wheatstone, Sir 
Charles Bnght, Clerk Maxwell, C W Siemens, 
Balfour Stewart, and others, did much valuable 
work, and its earlier reports are a mine of useful 
information 

The idea of a consistent absolute system of units 
18 due to W Weber An absolute system is one 
in which all the units can be directly expressed 
in terms of some fundamental mechanical units 
arbitrarily chosen in such a manner as to produce 
a consistent system in which every number is 
connected by some known physical law with every 
other The fundamental mechanical units univer- 
sally adopted are those of length, mass, and time, 
and for these the committee, after much discussion 
and correspondence, selected the centimetre, the 
gramme, and the second Hence arose the C G S 
system of measurement which has contributed 
probably more than any other single event to the 
rapid progress of electncity For the committee 
then proceeded to show how the various quantities 
which occur m electrical measurements were con- 
nected with these primary units, and Appendix C 
to their second report (Newcastle, 1863) is a 

^ Introduction to collected Eeporle of Ihi Cojnmittee on Electrical 
Standardt, by Sir R T Qlazebrook and F £ Smith (Cambridge, 
1Q13) 
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document of fundamental importance It was 
written by Clerk Maxwell and Fleeming Jenkin 
Weber bad shown that there were two practical 
systems possible, the one based on the attraction 
between two small bodies electrically charged, the 
other on Orsted’s discovery of the action between 
a current and a magnetic pole Faraday and Joule 
had laid the necessary foundations for the work of 
the committee , Faraday by his discovery of the laws 
of electro-magnetic mduction and of electrolytic 
action, Joule by his work connecting the strength 
of a current with the heat it produces in a conductor 
which it traverses, and hence with the energy to 
which that heat is equivalent The apphcation of 
this leading to a definition of electromotive force in 
terms of energy is due to Thomson 

These relations when clearly stated lead to 
definitions of the various electrical quantities , the 
next step was to translate these definitions into stan- 
dards of measurement which could be used in trade 
and manufacture, and thus put the rapidly growing 
electrical industry on a sound scientific basis 

This work the committee undertook The 
fundamental quantities to be measured are electro- 
motive force aud current , the ratio of these is 
known as electrical resistance, and, as resistances are 
compared more readily than electromotive forces, 
resistance and current were chosen as fundamental 
units Maxwell, Fleeming Jenkin, and Balfour 
Stewart undertook to realise the unit of resistance 
to which was given the name ohm , the work was 
carried out in 1863, and is described m Appendix D 
to the Report of that year 

Standards representing the ohm were constructed 
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and methods of comparing resistances devised , 
Matthiessen investigated the properties of materials 
suitable for these standards, and Thomson developed 
a number of the instruments known by his name 
It had become possible to measure the forces 
arising from electrical actions and to predict the 
effects which would be produced from currents cir- 
culatmg in conductors, and though much remamed 
to be discovered the path of discovery was found 
and the consequences of advance along that path 
were certain They are seen in the importance of 
electricity in the world to-day, and it is to the 
pioneer work of the committee that they are due 
The committee was dissolved in 1870 Meanwhile 
experiments in Germany and America had led to 
some doubt as to whether the standard resistance 
of the committee (the British Association unit, as 
it came to be called) represented the ohm — one 
thousand million absolute units of resistance — with 
aU the accuracy possible In consequence, on the 
suggestion of Ayrton, the committee was rc-appointed 
in 1881 Thenceforth Rayleigh took a leading part 
in its deliberations As the consequence of its work 
the fundamental standards were determined with 
an accuracy of a few parts in ten thousanrl , and 
this led in 1890 to the appointment of the Board of 
Trade committee on standards for the measurement 
of electricity for use in trade As a result the 
standards recommended by the Association committee 
became the legal standards for the Empire After 
some further discussion and experiments, an Inter- 
national Congress of Electricians met in London in 
1908 with Rayleigh as president, and the standards, 
with some trivial modifii ations, were accepted as 
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international standards throughout the world Thus 
the foundations of the science of electrical measure- 
ment had been truly laid by the committee. Trade 
and manufacture extend over the world, and the 
advantages of an international system of units are 
incalculable 

About 1891 Viriamu Jones interested himself in 
the work, and along with Ayrton in 1897 designed a 
new apparatus for carrying out by the method of 
Lorenz, used by Rayleigh, a determination of the 
ohm The same two members brought forward in 
1898 proposals for a modified form of ampere balance 
for measurement of electric current, and were asked 
to proceed with the construction of an instrument 
Viriamu Jones’ illness and death prevented the 
realisation of this plan, and the balance as designed 
by them with the assistance of Professor Mather was 
erected m 1906 at the National Physical Laboratory 
under the supervision of Mr F E Smith Soon 
after the death of Viriamu Jones the Drapers’ 
Company offered to find the funds for the erection 
in liLS memory of an improved Lorenz apparatus at 
the National Physical Laboratory Worlc on the 
ampere balance delayed this, but with generous 
assistance from Messrs Armstrong, Whitworth & Co 
the instrument W'as ultimately erected to the design 
of Mr F E Smith, and a full description of it and 
of the results obtained from its use appears in the 
Philosophical Transactions for 1914 We now are 
able to realise the electrical units as defined by the 
committee in 1862 to a few parts in a hundred 
thousand 

The care of the national standards and the 
issue of certificates of accuracy for standards are 
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now vested in the National Physical Laboratory 
The committee had m 1881 arranged for the sys- 
tematic testmg of resistance coils, and ‘ in addition 
to dealmg with the primary electrical standards, 
the committee have also considered the subjects 
of platmum-thermometry, thermal and magnetic 
units, and physical constants m general During the 
latter years of the committee’s existence it was 
active m its efiorts to promote international uni- 
formity in standards, and for this purpose many 
experiments were undertaken at the National 
Physical Laboratory, on behalf of the committee 
The appomtment by the London Conference of 
1908 of an mtemational scientific committee [Lord 
Rayleigh’s Committee] of fifteen to direct work 
m connexion with the mamtenance of electrical 
standards relieved our committee of much of its 
responsibility The mam objects for which it had 
been appomted had been achieved , m all the 
prmcipal countnes of the world the same units of 
resistance, of current, and of electromotive force 
had been adopted, and the standards in use were 
practically identical ’ The reports of the committee, 
which had as usual sufiered dispersal through the 
successive annual volumes published by the Associa- 
tion, were collected m a smgle volume and published 
m 1913, as a memorial to the association of Kelvm 
with the work, the publication bemg aided by a gift 
from Mr R K Gray 


Chemical Researches 

As an important early example of research m the 
department of chemistry we may take the report on 



CHEMICAI. RESEARCHES 180 

the ga>!e,s evolved from iron furnaces, with reference to 
the theory of the smelting of iron, presented at the 
meeting of 1846 by Bunsen and Lyon Pla 3 dair The 
report includes a close exammation of the methods 
employed in the analysis of gases, and a considera- 
tion of the ways m which furnace-gases may be 
applied to practical purposes, when applied as tuel 
The studies of isomeric naphthalene derivatives and of 
dynamic isomerism were very notable pieces of work 
supported by the Association in more recent years 
At the Aberdeen meeting in 1885 there was an 
important discussion on electrolysis, and this subject 
continued to occupy the section in succeeding years 
The work of Arrhenius > and the theory of ionisation 
were thus brought into prominence From 1886 
to 18(K) a committee worked at the investigation of 
electrolysis iii its physical and chemical bearings, 
and its reports contain important memoranda 
(or references to publications elsewhere) by Prof 
H E Armstrong, Arrhenius, Fitzgerald, Lodge, 
Rayleigh, Silvanus Thompson, J ,J. Thomson, and 
others About the same time the section of chem- 
istry was closely concerned with the consideration 
of solution committees in 1887-90 discussed its 
nature and properties and drew up a bibliography 
of the subject in a senes of reports, and at the 
Leeds meeting m 1 890 a discussion on the theory of 
solution was held, in which not only leadmg Bntish 
chemists, but also such distmguished foreign chemists 
as Ostwald * and van ’t Hoff ’ took part, the supporters 

* 01 tho Nobel Institute, Stockholm 

‘ Sometime professor of physical chemistry, Umversity of Leipeig 

^ Sometime professor of ohenustry, mmeralogy, and geology at 
Amsterdam , subsequently professor to the Prussian Academy of 
Sciences, Berlin 
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both of older and newer doctnnea being represented 
It has been pointed out* that this discussion was 
prosecuted even more thoroughly outside the section 
than m it — a pertment example of what has been 
indicated elsewhere as the most valuable mformal 
function of the Association, Indeed, at this period the 
chemists seem to have been specially fortunate m 
their abihty to avail themselves of the opportunity 
offered by the annual meetmgs, for only three years 
earlier, at Manchester m 1887, when Roscoe was 
President, ‘ the leading chemists from every civilised 
country m the world, with few exceptions, were 
present, and the friendships formed at that time must 
have been mnumerable and priceless ’ “ Certainly 
it would seem that at this time the wave of inspira- 
tion m the chemical section rode high, for it is again 
during the same period (1888-90) that we find a senes 
of ample reports on the teaching of chemistry 

The Section of Chemistry has adhered perhaps 
more closely than others to the earlier practice of 
obtammg ‘ reports on the state of science ’ from 
members specially qualified m particular depart- 
ments, and a notable development of this practice 
18 found m the senes of reports on colloid chemistry 
which began to appear in 1917, and were separately 
pubhshed by H M Stationery Office on behalf of 
the Association, with the help of the Scientific and 
Industrial Research Department as intermediary 
The compilation of these reports represents a remark- 
able effort of voluntary collaboration by experts 
in all branches of the science of colloid chemistry 
and its apphcation 

^ By Prof SmitheUfl ui Sir W Tilden’a bfe of Sir WtUtam Ramsay 

^ Prof Smithells 
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Geology in the Association 

With reference to the general relation between the 
Association and geology', and especially m connexion 
with research, the late Sir Archibald Geikie kindly 
contributed the following paragraphs to this record 

‘ The activities of the British Association may be 
grouped in four divisions, by each of which the pro- 
gress of geology has been advanced both m scientific 
effort and in popularity 

‘ (1) The fundamental object of the founders of the 
Association, to foster in the community an interest 
in and an acquaintance with science m its various 
branches, by holding annual meetings in different 
towns all over the United Kmgdom has certainly been 
successful in the case of geology Many examples of 
this influence might be cited Cavcin-exploration may 
be quoted as an instance At the time when the 
question of the antiquity of man was first engaging 
public attention, the remarkable evidence by the high- 
level gravels of the Somme valley formed an attractive 
subject of discussion m Section C At the Aberdeen 
meetmg in 1869 Sir Charles Lyell announced his belief 
that man, as shown by his rudely shaped implements 
of flint, w'as contemporary with the mammoth and 
other long-extinct species of ammals Some years 
afterwards the reports of the exploration of the caves 
of the Torquay distnct drew crow'ded audiences to 
the geological section For some fifteen years this 
annual attraction continued to fill the meetmg-room 
and to familiarise the public with the nature of the 
evidence, the objects found bemg exhibited It 
was shown that in the low'er part of the material 
which had accumulated on the floor of Kent’s 
Cavern a rude type of flint tools was found associated 
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with the bones of extinct anjmals, while m the upper 
part implements of a higher type were exhumed, 
together with bones of living species of animals 

‘ Besides the innate interest of the subject, these 
reports of progress in the excavation of the Devon- 
shire cave owed not a little of their attraction to the 
remarkable expository power of the explorer, William 
Pengelly Torquay bemg Ins home, he spent most 
of his time m supenntendmg the work of excavation , 
and knew by heart every relic that had been found 
To great capacity as a skilful and accurate observer 
he united a strong sense of humour which found vent 
from time to time in the midst of his details, when with 
a flash of wit he alluded to some of his subterranean 
experiences His account of each year’s results was 
one of the moat prominent mcidents at the meetings 
and always kept the large audience spell-bound 

‘ A notable and characteristic feature of Section C 
has always been the encouragement given to local 
observers to make communications on the geology 
of the district m which the meetmg is held One or 
more excursions are also usually organised by the 
help of resident geologists for the purpose of making 
the visitors acquainted with any noteworth) points 
m the local geology These excursions have not only 
taught the ordmary natives much which they did 
not know before about the rocks and scenery of their 
surroundmgs, but they have also conferred a much- 
appreciated benefit on many geologists from a distance 
who by their means have been enabled to visit 
geological features which otherwise they might have 
little chance of seeing 

‘ (2) There can be no doubt that the general belief 
18 well founded that by brmging men of science 
together for a few days each year for the purpose of 
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communicating their experiences m leseaich and dis- 
cuBsmg methods and problems, the annual gathermgs 
of the British Association have had a most important 
influence m quickening the onward march of science 
as a whole No department has perhaps benefited 
more from this influence than geology The annual 
volumes of the Association’s reports, m which the 
progress of this science is chronicled, form a long 
senes of much mterest and value which must be con- 
sulted by everyone who desires to trace the successive 
stages of that progress 

' (3) In another important respect geology lies 
under deep obligation to the Association for the 
liberal grants which it has received from the funds 
annually distributed for the furtherance of research 
in the vanous departments of science Many a 
geological investigation would never have been under- 
taken save for the help and encouragements given 
by these donations The excavations at Kent’s 
Cavern, above referred to, were substantially aided 
m this way by annual grants Indeed, cave-eiplora- 
tion has been assisted by the Association not only 
m this country, but abroad, for a sum of more than 
£2600 has durmg the last fifty years been allotted to 
this branch of mvestigation It will thus be seen 
that m the long list of the Association’s benefactions 
the science of geology has had its share 

‘ (4) A less obvious but by no means a negbgible 
influence of the Association on scientific progress 
should be recognised in the personal mtercourse 
which its meetmgs provide, not only by brmging the 
cultivators of each branch of science into touch with 
each other, but also by commmglmg all the branches 
and of formmg opportumties for friendly converse, 
and sometimes conjomt discussions in questions 
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where more than one branch is mterested Geology 
has profited much by this annual concourse of scien- 
tific men The Association week is an occasion when 
the “ brethren of the hammer ” assemble from all 
corners of the three kingdoms, and often this is the 
only time in the whole year when some of them can 
meet each other As travelling facilities have year 
by year mcreased, geologists have come m greater 
number from other lands The Dommions, the 
United States, and many foreign countries have sent 
their geological delegates to the meetmgs, and many 
lastmg friendships have thus been begun or cemented 
more closely Every elderly geologist m Britam 
must look back upon these mcidents as among the 
pleasantest remmiscences of his attendance at the 
meetmgs of the Association ’ 

A few examples of geological researches in which 
the Association has taken part m later years may 
be cited The work of establishmg the existence of 
definite life-zones m the Carboniferous limestone, and 
the mapping of them, made possible in some detail 
the understanding of the physical geography of the 
British area during the period These researches 
demonstrated the gradual advance of the Carbom- 
ferous sea from south to north and the existence 
of islands, piomontories, and lagoons contammg 
specialised flora and fauna The investigation of 
coral reefs contributed to the much-debated ques- 
tion of the structure of atolls, and added to knowledge 
of the nature and distribution of plant and animal 
life m their vicmity The study of the distribution 
of erratic blocks, assisted by mformation furnished 
by a large body of amateur and professional mqmrers, 
pointed the way to new views concemmg the condi- 
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tion of our islands during the Pleistocene glacial 
period The study of the distribution of the fossil 
fauna and flora of the Coal Measures has had an 
important bearmg on the development of some of 
our concealed coal-fields, rendering it possible m 
some areas to determine the horizon of a stratum 
by the study of the fossils obtained from a bore-hole, 
and so to estmiate the probable depth at which 
a desired seam of coal would be encountered. The 
systematic study of the fossil flora of the Jurassic 
rocks of Yorkshire, started by a committee of the 
Association, has been subsequently contmued by 
other means , and the mvestigation of the Old Red 
Sandstone rocks of Rhyme, Aberdeenshire, mvolves 
that of plant remains which constitute the oldest 
known land flora Lastly, reference is due to the 
collection of photographs of geological interest, 
which has been supported gratuitously by a very 
large number of photographers, professional as well 
as amateur, and has enabled the formation of series 
of prints and slides which illustrate the various 
physical features of the British Islands, and have 
been extensively used for purposes of instruction in 
universities and schools. 


Zoology and Botany Exploration 

Out of all the zoological and botanical researches 
with which the Association has been identified, we 
may appropriately choose for chief notice those m 
marine biology, because they have been so con- 
sistently supported from the earliest years Under 
the auspices of a committee appomted m 1839, ‘ for 
the mvestigation of British marme zoology by means 
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of the dredge,’ Edward Forbes prepared and pre- 
sented m 1850 a report m which he remarked that 
‘ British marme mvertebrate zoology has advanced 
with gigantic strides smce the year the committee 
was established ’ His own pioneer work was largely 
responsible for this In 1843, moreover, he presented 
the results of his famous work ‘ On the Mollusca and 
Radiata of the ^gean Sea, and on their Distribution, 
considered as bearing on Geology ’ This work had 
been carried out during a voyage of eighteen months 
on board H M S Beacon, in the course of which his 
health suffered severely Other workers followed 
Forbes' lead, and a succession of reports almost 
annually in the succeeding twenty volumes of the 
Association testifies to the extension of oceano- 
graphical research which led up to the work of 
the great Challenger expedition 

In 1873 at the time when, as recorded elsewhere, 
the Association was moving with other bodies for 
the dispatch of that expedition, a committee which 
included Sclater, Anton Dohm, Huxley, Wyville 
Thomson, and Ray Lankester, was reporting upon 
‘ the foundation of zoological stations m different 
parts of the globe ’ The committee’s report in that 
year was able to announce the completion of the 
zoological station at Naples, under Dohm’s direction, 
as well as activity elsewhere thus, Loms Agassiz 
was at the same time settmg up his zoological school 
on Buzzard Bay in the United States Dohrn 
reported that tables at the Naples station had been 
let to the government authorities of Prussia, Italy, 
Bavaria, and Baden, and to the University of Straas- 
burg , the University of Cambridge followed this 
example shortly afterwards, but the British Govern- 
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ment neither then nor later displayed the active 
interest of the German in the station That was left, 
as commonly m this country, to educational institu- 
tions and to bodies like our own In 1875 the 
committee in its report described the station, 
showmg how the research tables there were ‘ each 
m itself a condensed laboratory,’ including chemical 
reagents, anatomical and microscopical tools and 
apparatus, and drawmg materials The committee 
finally suggested to the Association ‘ whether it 
would not be fairly within the scope of its actions 
to undertake the hire of one of these tables,’ and 
that ‘ the funds of the Association could not be more 
profitably spent, as far as biological research is 
concerned ’ The suggestion was adopted, and from 
that tune onward a committee of the Association 
has existed ‘ to aid competent mvestigators selected 
by the committee to carry on definite pieces of work 
at the zoological station at Naples,’ while, as appears 
from the list in Appendix I (p 280.) a substantial 
aggregate sum has been contributed to the station 
m return for the accommodation afforded to British 
workers nommated by the committee 

In 1893-96 a committee of the Association, with 
Professor [Sir] W A Herdman as secretary, furnished 
reports on the physical conditions and the zoological, 
botanical, and geological results of mvestigations 
m the Irish Sea This committee wmrked in close 
relationship with the Liverpool Marme Biological 
Committee, which had established a station at Pufihn 
Island m 1887, and removed to Port Erm, Isle of 
Man, m 1892 

The committee which was at work on Clare Island, 
ofi the west coast of Ireland, m 1909-12, made a 
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complete biological survey, which (to take a smgle 
example of its work) enabled the first thorough 
account to be given of the zonal and general distribu- 
tion of seaweeds in relation to habitat on any coast 
of the British Isles Other more distant island 
mvestigations have mcluded those on Sokotra, ofi the 
eastern horn of Africa, of which the flora and fauna 
were unknown until a committee of the Association 
undertook the work (1879-82) , the mvestigation mto 
the then state of knowledge of the zoology and botany 
of the West Indies (1887-97), and the very impor- 
tant investigation of the zoology of the Hawauan 
islands ^ (1892-1900) 

Several. other explorations which received assist- 
ance from the Association had valuable results for 
zoology and botany, although classified under the 
Section of Geography Such were the expeditions 
of Mr (afterwards Sir) Harry Johnston to Kilima- 
njaro and the adjacent parts of east central Africa, 
whose zoological and botanical collections were ex- 
ammed by a series of experts, and Dr H 0 Forbes’ 
journey m New Gumea Among other exploring 
journeys aided by the Association ive may instance 
those of J Theodore Bent in Abyssinia, those of 
Bruce m the Antarctic on board the Scotia, and m 
Spitsbergen, and that of Sir Everard iin Thurn to 
Mount Roraima m British Guiana Other activities 
of the Association m promulgating geographical 
exploration appear elsewhere in this record 

Among the many purely botamcal researches, 
reference can only be made to a few The important 
and extensive contributions by British botanists 

I CSalled the Sandwioh Islands In the terms of reference The 
memoirs are published under the title of Fauna Hawaxven^ 
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m the past forty years toward the study of plant 
physiology are exemplified m our list by the mvestiga- 
tions mto assimilation m plants and respiration of 
plants A leadmg part, also, has been taken by 
botamsts m this country m the revival of palaeo- 
botany m recent years, and the researches on the 
structure of fossil plants belong to this department 
Knowledge of the nature and details of fertilisation 
was materially improved by the mvestigation mto 
fertilisation m Phseophyceai That most important 
branch of recent biological studies called genetics 
has been supported by the Association through a 
committee for experimental studies m the physiology 
of heredity 

Anthropology 

In anthropology the Association has assisted the 
elucidation of current controversies such as the poly- 
genist question, m connexion with which a committee, 
including Thomas Hodgkm, Owen, J E Gray, and 
Babmgton, earned out m 1841—44 researches mto 
the varieties of the human race by means of a ques- 
tionnaire which was widely distributed m all parts of 
the world In relation to the study of the antiquity 
of man, the Association has promulgated the explora- 
tion of cave-remams m Malta, Gibraltar, Yorkshire 
(Settle and other sites), Ireland, North Wales, and 
Jersey, m addition to that already referred to in 
connexion with the subject of geology The mves- 
tigation mto the age of stone circles (1889-1921) 
also calls for mention here For the further purpose 
of organismg research, a series of ethnological 
questions was formulated and distributed m 1853-55 , 
twenty years later mstructions for research workers 
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m anthropology, and m particular for travellers, were 
drawn up by a committee which included Francis 
Galton, Lubbock, Clements Markham, and E B 
Tylor This committee’s work led to the production 
of a book of Notes and Queries in Anthropology, 
which has passed through four successive editions 
(the most recent in 1929), the Royal Anthro- 
pological Institute undertaking the sale In 1893 a 
committee m Scotland began the study of Scottish 
place-names Its work was merged m that of a 
larger committee which m 1894 mitiated an ethno- 
graphical survey of the United Kingdom This 
committee published a succession of reports in the 
annual volumes of the Association down to 1899 
It had mquired mto places suitable for the survey, 
as containmg populations where there had been 
comparatively little admixture of race , it had drawn 
up a code of instructions for observers, and had 
enlisted the voluntary assistance of local societies 
and local observers in makmg measurements, collect- 
ing items of folk-lore, and otherwise It concluded 
its labours with the hope that the work would be 
contmued by a body possessmg ampler means 

Anthropometnc investigations in the British 
Isles have engaged the attention of the Association 
with little intermission from 1876 down to recent 
years Of the various committees w^ich have dealt 
with this subject from vanous aspects, that which was 
appointed m 1875 to collect observations of the height, 
weight, and other physical characters of the in- 
habitants of our islands, and presented its final report 
m 1883, 18 of particular note because upon its work 
were based all more recent standards and estimates, 
and its results were found of particular importance 
when the country was forced to take stock of its man- 



ANTHROPOLOGY 


201 


hood during the war of 1914-18 The Association, 
from the begummg of the present century, has taken 
an active part m the organisation of anthropological 
teachmg Special researches which have been mam- 
tamed wholly or in part for long periods include the 
study of the north-west tribes of Canada ( 1886 - 98 ) 
followed by the etlmographical survey of Canada 
( 1898 - 1909 ), which, as wdl be seen m the following 
chapter, resulted in the transference of the work to 
the Dommion Government The famous exploia- 
tions in Crete (at Knossos) which revealed the early 
Mediterranean civilisation centred m that island, 
were assisted by the Association foi a considerable 
period ( 1901 - 9 ) , at home, the exploration of the 
ancient lake-village at Glastonbury may be mentioned 
m the same category Among important enterprises 
which the Association has assisted m early stages 
the Palestine Exploration Fund is an example the 
Association made grants to this fund down to 1876 , 
at which time, it may be recalled, the late Lord 
Kitchener was engaged upon the survey Other 
examples are provided by the work of the anthro- 
pological expedition to Torres Straits (northern 
Queensland and New Gumea, 1898 ), of which the 
results were published in a series of memoirs by the 
University of Cambridge , by the anthropometric 
study of Egyptian soldiers in 1902 - 6 , which led to 
an ethnographical survey of the Anglo-Egyptian 
Sudan by the Sudan Government , and by some of 
the earlier excavations on Roman sites in Britain 
(atUncomum m 1801 and at Silchester m 1897 - 1901 ) 
The special object of this last committee, since 1897 , 
was to ensure that excavators trained m archaeology 
should not neglect the relics of early man and of 
ancient animals and plants which they encountered 
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As a result of its work, the collection and description 
of such remains is now recognised as a duty of every 
ttained excavator, and through this new collaboration 
of experts m sciences at first sight unrelated, additions 
have been made to knowledge of the historical botany 
and zoology of the British Isles 

Physiology 

Among the physiological researches which have 
pelded results of permanent value we find, m the 
earliest years, Williams’ experiments on the lungs 
and bronchi (1840), and the inquiry into asphyxia 
entrusted to Enchsen and Sharpey (1844) In 1861- 
1863 a committee reported upon ‘ The Effect of 
Prison Diet and Disciplme upon the Bodily Functions 
of Prisoners,’ and incidentally revealed m its report 
that uniformity was wholly wantmg, not only in the 
dietary, but also m systems of pumshment, so that 
‘ those who are condemned to imprisonment receive 
very different treatment m different parts of the 
kmgdom ’ ‘ In some [county prisons] the treadwheel 

and crank are exceptional empbyments , m others 
they are universally used for a small part of the 
sentence , whilst m a third class they are the constant 
employments durmg the whole term of imprisonment ’ 
‘ Oakum-picking is no labour m one prison, and hard 
labour m another , . m some the cat is so heavy, 

and the officer’s arm so strong and willing, that 
the pnsoner is for a time made msensible to pam 
after a few strokes, whilst m other pnsons it is so 
light as to leave very little evidence of its use ’ * 
There was one gaol m which bread and water were 


* Report, 1861, pp 44 el Mg 
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still found to constitute the ordinary dietary Con- 
sidering this report at large, it cannot be doubted 
that in asking for it the Association perfoimed a 
very notable public service 

In 1808-69 Drs Crum Brown and T R Fraser 
mvestigated and reported upon the connexion be- 
tween change of chemical constitution and change 
of physiological activity, applying their methods 
to the alkaloids, atropin, coma, trimethylamme, etc 
In 1875 Fraser presented another report on the ‘ An- 
tagonism between the Action of Active Substances,’ 
m which he mdicated the results of expenments 
on ‘ the mfluence of atropin upon the lateral action 
of physostigma,’ showing the effect of the former 
as an antidote to a dose of the latter ‘ considerably 
greater than the minimum lethal ’ 

From 1892 onward a committee, of which Sir 
Douglas Galton was the first chairman, acted at first 
m conjunction with the International Congress of 
Hygiene and Demography, and latterly witli the 
Childhood Society, in investigating mental and 
physical deviations fioin the normal among children 
in public elementary and other schools, thus identify- 
ing the Association with one of the most valuable 
branches of child- welfare wmrk, which has since been 
very widely extended Some of the more impoitant 
directions of physiological research in recent j'cars 
are indicated by such subjects of study as the ductless 
glands, the histology of supra-renal capsules, the 
vascular supply of secreting glands, reflex muscular 
rhjdihm, the structure and functions of the mammalian 
heart, the electromotive phenomena of the heart, 
and the ‘ metabolic balance sheet ’ — all these, among 
others, appear m the list m Appendix I 
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Economics 

The prehmuiary ventilation of questions of public 
interest, upon which the Association may, and often 
does, prepare the way for action, is clearly illustrated 
by the committee work of the Section of Economics 
In its earliest years (before even the title of ‘ economic 
science ’ was accorded to it) it found matter for 
inquiry m the collection of statistics relating to 
railways and collienes, and of vital statistics, and 
was mstrumental m demonstrating the necessity of 
adequate and systematic records m these connexions 
In 1872 a committee which mcluded Stafford North- 
cote, Adderley, Frankland, Leone Levi, Siemens, 
Williamson, and Fairbaim, reported m favour of the 
adoption of the metric system of weights and measures, 
and ‘ it seems noteworthy that so mfluential a com- 
mittee should have arrived at a definite conclusion, 
without a greater result on public opmion and on 
legislation ’ ‘ A committee reported m 1874 upon 
the economic effects of trade unions, which later 
occupied much of the attention of the section, down 
to the years 1916-18, when a committee considered 
the question of labour unrest, and made recommenda- 
tions It may be observed here that this was not 
the only matter of paramount importance to the 
nation which was mvestigated by committees of 
the section durmg the war years, 1914-18, and after , 
we shall find other examples presently 

In our first chapter we have quoted Brewster’s 
dissatisfaction at ‘ the unjust and oppressive tribute 

^ The Ute Sir Edward Brabrook, to whom the con^iler * thanks are due 
lor valuable advice upon the activities of Section F m this and other 
directions 
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which the patent law exacts from inventors ’ The 
remedy took time to obtam, but the Association 
was mstrumental m obtammg it In 1879 a com- 
mittee on the Patent Law supported the Government 
bill of that year, and proposed certain amendments, 
which might have been adopted , but the bill failed 
to pass In 1882 and 1883 Sir John Lubbock 
(president of the Association m 1881) mtroduced a 
bill on behalf of the Society of Arts that had been 
approved by our committee In 1883 a Government 
bill was passed it did not satisfy the views of the 
Association, but an amending bill was passed m 1885 
The work of the Association in this connexion 
represents one of the moat powerful pubhc acts m 
its history. 

Levi obtained a committee on wages and their 
application in 1880, and his estimates of the mcome 
of the people and their ‘ net or national,’ ‘ gross or 
personal ’ expenditure, furnished m the reports of 
1881-2, are of retrospective mterest In 1886 a com- 
mittee was appomted to consider slidmg scales and 
wages lists, and in 1887 it reported on the regulation 
of wages by means of lists m the cotton mdustry 
It approved the prmciples of these lists, but con- 
cluded that they had not succeeded in removing all 
probabihty of mdustrial disputes In view of the 
comparisons of pnces with those of July 1914, which 
have become familiar to us m more recent years, it is 
of some mterest to observe that m 1890 a committee 
of the Economics Section proposed the adoption of 
an official mdex number for the pnces of commodi- 
ties In 1900 a committee on the economic effect of 
legislation regulatmg women’s labour was appomted 
at the instance of the late Mrs. Ramsay Macdonald, 
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and later, during the war, another committee investi- 
gated the replacement of men by women m industry 
The accuracy and comparability of Bntish and 
foreign statistics of international trade (a matter 
which also has been discussed, smce the war, with 
reference to imperial statistics) was reported upon 
by a committee in 1905, which encountered much 
difficulty m deabng with such statistics as were 
available, and made recommendations for the reform 
of the system More than one committee have 
considered the prmciples upon which mcome tax 
should be levied and exemptions made, and their 
mquines were only superseded by those of the Royal 
Commission which has recently reported 

The labours of the committees which have been 
mentioned as dealing with questions ansmg out of 
the war, to which must be added those of the com- 
mittee on credit, currency, and finance, resulted m 
the adoption of an exceptional method of publication 
by the Association The results were collected m 
a series of four volumes under the general editorship 
of Professor A W Kirkaldy, of University College, 
Nottingham, and published independently with the 
sanction of the Council their authority was at 
once recognised and the demand for them exceeded 
the supply The material, therefore, was co-ordmated, 
supplemented, and brought up to date, and reappeared 
in its revised form in two volumes respectively 
entitled Bntish Finance, 1914-1921, and British 
Labour, 1914-1921,* which together form a record of 
conditions during and after the war, brought together 
by voluntary effort beyond praise, which cannot fail 
to be of lasting value. 

1 Published b; Pitman & Sons, 1921 
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Educational Problems 

In the list in Appendix I we indicate under 
the heading of Education certain inquiries of dates 
anterior to the estabhshment of the Education 
Section The earhest of these, which were made 
from 1835 onward, appear to have been purely 
statistical mquiries The Association always took 
an active interest m education, but demonstrated 
it rather through the channel of representation to 
Government authonties (as will appear m Chapter 
VII under the dates 1854-56 and others) than by 
means of actual educational research Sections were 
sometimes moved to mquue mto the state of educa- 
tion in their particular subjects But the same hst 
reveals the extended and valuable results in the 
direction of research and mquiry mto the scope, 
means, and methods of education which followed the 
establishment of the Education Section in 1901 
Among recent educational committees whose reports 
ha\e received wide circulation reference may be 
made to those on training in citizenship, training for 
overseas life, formal training, science in the school 
certificate examination, and other aspects of science 
teaching in schools Moreover, sections other than 
the Edutation Section have co-operated with it and 
concerned themselves with the teaching of their 
subjects, with the result of producing such valuable 
reports as those recently published on the teaching 
of biology and of geography 

Engineering and Allied Researches 

The Association had m earlier years opportimities 



208 RESEARCH 

of makiiig more spectacular contnbutions to the 
advancement of ‘ mechamcal science ’ than it has 
now , and it took those opportumties We have 
referred m an earlier chapter * to the preparatory 
work which enabled John Scott Russell, at the Dublin 
meeting m 1857 , to give details of the construction 
of the famous steamer Greai Eastern, which was then 
buildmg at his establishment at Millwall He said 
that ‘ the ship, as a naval structure, as far as her 
Imes were concerned, was a child of the British 
Association ’ At the previous Dublin meetmg ( 1836 ), 
he stated, he had ‘ laid before the Mechanical Section 
a form of construction which had since become well 
known as the " wave-lme ” The section received the 
idea so well that it appointed a committee to examme 
mto the matter, ivith the mtention, if they found the 
wave prmciple to be the true prmciple, to proclaim 
it to the world The committee pursued its mvesti- 
gations, publishmg the results m the account of their 
transactions , and from that time to the present he 
had contmued to make large and small vessels on the 
wave prmciple , and the diffusion of the knowledge of 
this system through the “ Transactions of the British 
Association” had led to its almost universal adop- 
tion ’ The work of this committee (of which Sir John 
Robison was chairman) constitutes, then, one of the 
most important inquiries in applied science ever 
undertaken by the Association, and its expenditure 
of nearly £1000 in this connexion must be regarded 
as a very noteworthy mvestment Subsequently the 
Association took part m many mvestigations mto the 
use of iron for shipbuildmg and other construction, 
its resistance to projectiles (Fairbairn, 1861 ), etc 
1 Obsp III, p, S2. 
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In regard to the studies upon the strength of 
engineering materials and changes m the mtemal 
constitution of metals under varying conditions of 
use, which were carried out by Fairbaim and others 
about 1843-46, it has been stated that Stephenson 
relied upon these results when designing the Menai 
Strait tubular railway bridge, and could, indeed, 
hardly have succeeded without them Various m- 
quines, about the same period, mto the duties and 
work of steam engines were found to provide the most 
valuable data m later years, when it was sought to 
estimate the power required for railway r unnin g at 
much higher speeds than had been possible at the 
time of the committee’s researches 

‘ Even when we enter the domain of practical 
art,’ said John PbiUips (presidential address, 1865), 

‘ and apply scientific methods to test a great 
process of manufacture, we do not fail of success , 
because we are able to join in united exertion the 
laborious cultivators of science and the scientific 
employers of labour Am 1 asked to give an 
example * Let it be iron, the one substance by 
the possession of which, by the true knowledge 
and right use of which, more than by any other 
thmg, our national greatness is supported What 
are the ores of iron what the pecuhanties and 
improvements of the smeltmg processes — what the 
quality of the iron —its chemical composition — its 
strength m columns and girders as cast iron , m rails 
and boiler plate, m tubes and chains, as wrought iron 
■ — what are the best forms m which to employ it, the 
best methods of preservmg it from decay ^ These and 
many other questions are answered by many special 
reports m our volumes ’ 
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And finally, reference is due to the work of a 
committee of the Association on the gauge of small 
screws After work extending over the years 
1881-84, it recommended a series of small screws 
which was generally adopted in watch-making and 
for electric apparatus Work was subsequently 
carried on, down to 1903, with a view to overcoming 
difficulties which arose in the construction of appli- 
ances for gauging the threads of screws A sub- 
committee of the Engineering Standards Committee, 
which was appointed by the chief specialist institutions 
jointly with Government support, afterwards took 
up the work of our own committee, so that we have 
here another example of initiatory effort by the 
Association Other inquiries of this type have passed 
naturally out of the hands of the Association into 
those of engmeermg societies, laboratories, and w'orks , 
but it has remained for the Association, down to the 
present time, to be identified with such important 
researches as those on gaseous explosions (m reference 
to mtemal combustion engmes) and on complex stiess 
distnbutions m engmeermg materials 

It must be fully realised that this chapter has 
attempted no more than to pomt to a few examples 
illustratmg the wide range of researches which have 
been fostered by the Association Lookmg back 
over the first decade of the Association’s work, 
Whewell (presidential address 1841) was able to assert 
that ‘ We have found the most gifted and eminent 
cultivators of science m our own country, and several 
of those of other countries, ready and willmg to 
undertake for us the office of exploring and interpret- 
ing nature- -of extendmg and applymg art No 
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institution, however formed, could have hoped to 
collect, as its active members, such a body of philo- 
sophers as have gladly come forward to labour for 
us, and have freely given us the resources of their 
vast powers and matured skill . . and we have 

seen a co-operation of experimenters and calculators, 
observers and generalisers, such as might satisfy 
the wishes of Bacon himself ’ 

That spirit of co-operation, engendered durmg 
those hrst ten years, has passed into a tradition 
not lightly to be broken 



CHAPTER VII 

THE ASSOCIATION AND THE STATE 

In pursuance of its function of obtaining ‘ the removal 
of any disadvantages of a public kind’ which im- 
pede the progress of science, and, m general, of for- 
warding scientific mterests, the British Association 
has from time to tune approached the British and 
other governments with specific proposals, requests, 
or recommendations Sometimes these have suc- 
ceeded in their objects , sometimes they have not 
In other sections of this book we refer to some of them 
— m particular, to the relations with various depart- 
ments of the Government m connexion with Kew 
Observatory (Chapter V), and to ac tion upon resolu- 
tions, mvolvmg approach to Government depart- 
ments, which has arisen out of meetmgs overseas 
(Chapter IV) 

The earliest mstance of approachmg the Govern- 
ment appears to have occurred in 1834, and took the 
form of soliciting a more expeditious publication of 
the Ordnance Survey maps A deputation from the 
Association was received sympathetically by the 
Chancellor of the Exchequer, and as the Council 
subsequently congratulates itself on the result, it 
appears that the desired effect was produced at the 
time, though not permanently, for we shall find the 
subject recurrmg in latei years 
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In 1837 the Association identified itself with other 
bodies m moving for an extension of the Ordnance 
Survey to Scotland The Council had ‘ the satisfac- 
tion of reporting that this very important national 
subject, to which public attention was first called 
by a general vote of the British Association passed 
at Edinburgh in 1834, has at length been most 
favourably entertained by the Government, and 
that measures have been taken for the immediate 
commencement of the execution of a map of Scotland ’ 
Again, the Association found it necessary, later on, 
to attempt to keep the Survey authorities up to the 
mark 

In 1837 the Council is found entering mto corre- 
spondence directly with the French Government 
on the subject of mternational copyright The 
inspiration came from the side of the Association 
the French authorities were previously explormg, 
through a Commission, merely the question of copy- 
right at home The Council also communicated 
with Mr Sargeant Talfourd, who had brought forward 
a bill in the House of Commons for the better secunng 
of copyright to authors In the followmg year (1838) 
the Council was able to report that the matter had 
been taken up by the British Government, and that 
a bill had passed both Houses of Parliament defining 
measures to be adopted m conjunction with foreign 
Powers to establish a system of international copy- 
right 

In 1838, also, the Association presented a 
memorial to the Government on the collection and 
preservation of documents relating to mining opera- 
tions, pointmg out that where such records were not 
accessible, not only waste and destruction of property 
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but actually loss of life might ensue, and mdeed had 
done so This memorial was received with favour, 
and De la Beche, the founder of the Geological Survey, 
was authorised to establish a M inin g Record OfG.ce 
in conjunction with the Museum of Economic Geology 
then housed in Craig’s Court, Charing Cross 

In the same year (1838) the Association put 
forward the successful application to the Government 
for the dispatch of a naval expedition — Ross’s ex- 
pedition — to the South Atlantic and PaciGc Oceana, 
to which reference has been made m Chapter VI 
(p 180) Hooker m hia presidential address to the 
Association (1868) referred to the project of this 
expedition, and stated that 

‘ I wrote to my friends announcing my resolve 
to accompany it, m whatever capacity I could obtain 
a situation amongst its ofRcers It was thus that my 
scientiGc career was Grst shaped , and it is to this 
expedition, which was one of the very earliest results 
of the labours of the British Association, that I am 
mdebted for the honour you have conferred upon me, 
in placmg me m your President’s chair ’ 

It is perhaps most convenient to pursue the 
subject of this chapter chronologically It should 
be explamed that it has almost always been the 
Council which has been the executive body m dealing 
with Government departments, acting upon resolu- 
tions drawn up by sectional or other committees, 
and forwarded to it by the General Committee, 
during annual meetmgs In this way the Council 
has sometimes been able, by devotmg more tmie to 
the consideration of a subject than is possible under 
the high pressure of an annual meeting, to regulate 
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any precipitancy m following a line of action which 
might prove unprofitable 

1842- 43 — Application was made to the Govern- 
ment (for which tlie support of the Royal Society 
was solicited bnt refused) to undertake the publica- 
tion of the catalogue of Stars in the Histoire Celeste 
of Lalande and of Lacaille’s Catalogue of the Stars in 
the Southern Hemisphere, which had been reduced 
and prepared for publication at the expense of 
the Association Tlie Lords Commissioners of the 
Treasury gave directions for ‘ issumg £1000 for the 
completion of the works m question ’ (Aug 1, 1843) 
They were published ml 847 (See Chapter VI, p 170) 

1843- 44 — Assistance was obtained from the 
Commandant of the garrison at Woolwich, through 
the Master-General of the Ordnance, m experiments 
with captive balloons 

Application was made to the Government for the 
msertion of contour Imes on the ordnance maps of 
Ireland It was understood at the time that this 
recommendation would be earned out the process 
has been slow 

The Government undertook the publication of 
Professor Edward Forbes’ researches m the rEgean 
Sea He, as we have seen, was naturalist on board 
the Beacon, survey-ship, during a hydrographical 
survey of the Mediterranean Sea conducted by 
direction of the Government, and he explored not 
only the marine biology but also that of the ^Egean 
Islands and part of Asia Mmor (Lycia) 

It 18 already clear that the Association is not 
in the position of having always asked and never 
given m its dealmgs with the Government In this 
year the Association transferred to the Museum of 
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Economic Geology a senes of geological sections m 
railway cuttmgs, etc , and documents connected 
therewith, on which it had expended over £360, on 
the understandmg that the work was to be continued 
at the Government’s expense 

1845-40 — At the Cambridge meeting in 1846 
important resolutions were adopted by the General 
Committee on the motion of a conference of scientific 
men who had taken a leadmg part m ‘ the great 
combmed system of magnetical and meteorological 
observations ’ which were in progress at the time 
This conference acquired an mtemational character 
from the presence of some of the principal foreign 
workers m this field, and communications from others 
who were unable to attend m person In the follow- 
mg year the Council was able to report the outcome 
of action upon the resolutions adopted The resolu- 
tions, it IS reported, ‘ received a very favourable 
consideration from His Majesty’s Government 
[and] from the Hon Court of Directors of the East 
India Company* The magnetic observatory 
at Greenwich is permanently contmued upon the 
most extensive and efficient scale The magnetical 
and meteorological observations are constituted a 
permanent branch of the duties of the astronomical 
observatories at the Cape of Good Hope, Bombay, and 
Madras, and arrangements are in progress for making 
them also a permanent branch of the observations 
to be made at the observatory at Parramatta The 
detachment of the Royal Artillery, by whom the 
duties at the Cape of Good Hope have been hitherto 
performed, has been relieved by a permanent mcrease 
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m the civil strength of the astronomical observatory 
at that station, and m like manner the officers of 
the Royal Navy, who now form the establishment of 
the observatory at Van Diemen Island [Tasmania], 
will be relieved as soon as the civil establishment at 
Parramatta is completed The Ordnance observa- 
tories at Toronto and St Helena are continued until 
the close of 1848 ’ 

The report further showed that as the result of 
other recommendations by the Association, a mag- 
netic survey of the Indian Seas had been put m hand 
by the East India Company, and that a naval officer 
had undertaken similar work under the direction 
of the Admiralty in one of the Hudson’s Bay Com- 
pany’s vessels in Hudson Bay, with the view of 
connectmg the observations of the Canadian Survey 
with those of the Franklm expedition m the Arctic 
region north of America H M Secretary of State for 
Foreign AfEairs acted on a further recommendation, 
by commendmg the co-operation of foreign magnetic 
and meteorological observations to the governments 
of Russia, Austria, Prussia, Belgium, and Spam 
The encouragement by * specific peciimary reward ’ 
of the improvement of self-recording magnetic and 
meteorological apparatus was also pressed upon the 
Government, with successful results 

1846 — 47 . — At the instance of the Council, the 
Treasury approved the inclusion m the estimates 
for 1848 of a grant for the publications of meteoro- 
logical observations made by officers of the Insh 
Tngonometncal Survey smce 1834 

The Council asked for a special survey of the 
‘ parallel roads ’ of Glen Roy, Scotland, but the 
Director of the Ordnance Survey preferred that 
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the work should be taken m the ordinary course of 
the survey of Scotland then in progress 

1847- 48 — In this year, as a result of action by 
the Association and the Royal Society, the Admiralty 
undertook to ‘ appropriate a suitable vessel for the 
purpose of an investigation mto the phenomena 
of the tides, as soon as the most advisable plan for 
her employment shall have been determmed upon ’ 
A memorial deahng with such a plan was presented 
by a committee of the Association m 1851 The 
Court of Directors of the East India Company, under 
the same inspiration, instituted regular tide observa- 
tions on the west coast of India, and also allowed 
the transport to Russia, for purposes of comparison, 
of the standard bar and scale of the Indian arc of the 
meridian 

1848- 49 — A representation from the Council was 
instrumental m securmg the continuance of the 
observatory at Toronto 

1849- 60 — The Association and the Royal Society 
acted ]omtly m recommendmg the establishment 
of a reflectmg telescope of large optical power at 
a suitable station for the observation of the nebulae 
of the southern hemisphere The Lords Commis- 
sioners of the Treasury, however, pleaded ‘ so much 
difficulty attendmg on the arrangements which alone 
could render any scheme of this kmd really beneficial 
to the purposes of science,’ as their reason for 
rejecting the proposal at the moment The proposal, 
however, when revived m 1852-53, was more favour- 
ably received 

An application was made, and was favourably 
received, for the publication of the British arc of 
the meridian to its full extent 



219 


AND THE STATE 

1850 - 61 — Tn connexion with the Ordnance 
Survey of Scotland, a memorial was presented to the 
Government pomtmg out that m sixteen years only 
Wigtownshire (less than a sixtieth part of Scotland) 
had been mapped this memonal was followed by 
the appomtment of a committee of the House of 
Commons to mquite mto the whole subject of the 
survey 

The Council’s report of this year contains a special 
tribute to ‘ the courtesy with which applications 
on the pert of the Association have been received ’ 
by the Government, and to its general readiness to 
comply with them 

1851 - 52 -The Council reports its failure to 
obtain a Government grant towards the publication 
of Huxley's zoological and anatomical researches 
made durmg the voyage of H M S Rattlesnake 
The Council also prepared to take action relatmg to 
the publication of Hooker’s researches on Indian 
botany, and of Strachey’s explorations m the 
Himalayas and Tibet, but their wishes m these 
important matters were found to have been for- 
tunately forestalled 

1852 - 53 — Correspondence took place between the 
President of the Association, the Director of the 
Coast Survey of the United States of America, 
and the Hydrographer of the Admiralty, on the 
subject of mvestigatmg the zoology and botany of 
the Gulf Stream m connexion with its hydrographic 
survey 

Instruments were supplied by the Master General 
and Board of Ordnance, at the instance of the 
Association, for measurmg the direction and amount 
of earthquake vibrations in the Ionian Islands 
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1863-54 — About four years earlier than this date 
proposals had been discussed for the formation into 
a committee of ‘ members of the Association who 
are also members of the legislature ’ The first idea 
seems to have been that any person rombmmg these 
two qualifications should tpso facto belong to the 
committee , but the obvious possibilities of compli- 
cations arismg from such a practice led the General 
Committee to limit the new body (which became 
known as the Parliamentary Committee) to selected 
members of both Houses of Parliament who belonged 
to the Association The conception no doubt was 
meritorious, though (as will appear later) it did not 
prove a practical permanent scheme , but on the 
invitation of the committee it got quickly to work, 
and at first took off the shoulders of the Council some 
of the burden of periodical communication with 
Government authorities In the year under notice 
the Council transmits to the General Committee the 
report of the Parliamentary Committee as part of 
its own report Representations by members of the 
committee helped to lead the Board of IVadc to 
improve conditions and facilities for navigation, and 
for accumulatmg marme meteorological data on a 
large scale The scheme, with which a famous 
American name is associated that of Lieut Mauiy 
— affords another illustration of effective co-operation 
between the Association and the Royal Soi lety The 
Committee also reported some mterestmg corre- 
spondence which had passed between it and the 
Earl of Aberdeen on the prmciples govemmg the 
award of Civil List Pensions, in relation to scientific 
workers 

The Parliamentary Committee also reports in 
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this year that ‘ the Royal Society Council having 
referred the question of the proposed jiurtaposition 
of scientific societies ’ to it, several of its members 
accompanied a deputation to the Chief Commissioner 
of Works to discuss the possible allocation of accom- 
modation for scientific societies m Burlington House ^ 
1 854-66 — The Parliamentary Committee pre- 
sented a report on a very large question which had 
been referred to it — whether any measures could be 
adopted by the Government or Parliament that 
would improve the position of science or its cultivators 
in this country This is a document of no bttle 
mterest Moat of its arguments contmue to nng 
familiarly dowm to the present time, or have only 
lately ceased to do so The suggestions which the 
Committee commends to the attention of Govern- 
ment and other authorities include the following 
First of all stand reforms at those universities ‘ which 
do not at present exact a certam proficiency m 
physical science as a condition preliminary to obtam- 
ing a degree ’ It is almost unnecessary to observe 
that Oxford University undergoes severe strictures 
in this connexion from many of the advisers whom 
the committee consulted ‘ It is melancholy,’ says 
one, ‘ to see the number of Oxford graduates who do 
not know the elementary principles of a telescope, 
a barometer, or a steam-engme The contempt of 
anythmg manual or mechanical still prevails to 
a large extent among the upper classes ’ And again, 
the report quotes that of the Oxford University 
Commission of the time with reference to ‘ the mcon- 
veniences suffered by Oxford graduates when thrown 
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suddenly on their own resources, as e ^ , m a newly 
settled country, from the neglect of physical science 
durmg their university career ’ It may be suggested 
that alumm of Oxford have ceased to deserve (even 
if they then deserved) that stigma, apart from con- 
sideration of the remedy proposed Other sugges- 
tions, which the Association and other societies have 
more or leas frequently hammered on the anvil of 
general opmion from that day to this, deal with 
mcrease m the numbers of professors of physical 
science —the committee almost throughout msists 
upon the pre-eminence of ‘ physical ’ science and the 
enhancement of the salaries of ‘ scientific officers ’ 
It discusses pensions, the pecuniary assistance of 
scientific publications, the extension of museums 
and public libraries, facilities for the exchange of 
scientific publications between this country and 
overseas dominions and foreign lands The con- 
centration of principal scientific societies in a common 
buildmg was also referred to, and this desire, though 
not to be gratified m the case of the Association until 
about thirty-five years later, was soon to be given 
effect as regards other societies But the recom- 
mendation on which the comimttee laid greatest 
stress was the formation of a Board of Science, 
possessing ‘ at once authority and knowledge ’ The 
committee (it is gratifying to notice) does not adopt 
that tone of unrelieved complamt which has been 
not uncommon m the attitude of unofficial science 
toward the State although, ‘ owmg to the system 
which prevads m this country, of each successive 
Government strivmg to outvie its predecessors m 
popularity by the reduction of public burdens, there 
IS a temptation sometimes to withhold grants ’ for 
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scientific purposes, nevertheless ‘ it would be un- 
fair not to remark . that the Government has 
already taken very important steps m the nght 
direction, and has supphed very pressmg wants by 
the establishment of the Department of Practical 
Geology, and of the Manne Department of the Board 
of Trade, and its office for the discussion of nautical 
and meteorological data Much yet remains to be 
done , but these and other acts . . such m par- 

ticular as the £1000 grant to the Royal Society [the 
annual Government grant which had recently been 
accorded] are an earnest that a disposition is not 
want mg “ to lend science a helpmg hand ” ’ As regards 
the Board of Science and other proposals, however, 
the Council, m a comment on the Committee’s report, 
showed itself understandmg of the times other 
suggestions of the Parliamentary Committee such 
as those touching the support by the State of lectures 
on science m the provmcial towns, — touchmg the 
question of rewards to be given m various shapes 
to the cultivators of science, and more especially 
that of the creation of a Board of Science have 
yet to receive sanction from public opmion, 
and more especially from the opmion of onen of 
science themselves ’ Sixty years were to pass before 
the estabhshment of the Committee of the Pnvy 
Council for Scientific and Industrial Research, and 
the separate department of the Government attached 
to it And other suggestions of the Parbamentary 
Committee, m the report under notice, are still not 
beyond the stage of penodical discussion with 
mtervals of quiescence 

1856-67 — The general subject of the report 
outlined above, however, was pursued by the Royal 
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Society, of which Lord Wrottesley, chainnan of the 
ABsociation’s Parliamentary Committee, was Presi- 
dent, the Council of the Association acqmescmg m a 
senes of resolutions which gave effect to the prmcipal 
recommendations of the report These were con- 
veyed to the Grovemment by the President of the 
Boyal Society, and their production m both Houses 
of Parliament was moved for, but m view of ‘the 
peculiar circumstances under which Parliament met, 
which have much abridged the time at their disposal 
for the discussion of any measures of importance ’ 
nothmg further was done at this time 

The Council asked the Admiralty to publish the 
results of the tnals of steamships employed in the 
public service, but the Admiralty did not think it 
proper to publish mfonnation about vessels belongmg 
to private companies 

The Council was more successful m urgmg that 
an annual expedition should be sent to the Niger 
an expedition was undertaken by the Govern- 
ment 

1867-58 — The Association supported a successful 
application by the Royal Society to the Government 
for the erection of anemometers at Bermuda and 
Halifax (Canada), the instruments bemg made from 
designs worked out at the Association’s observatory 
at Kew The Parliamentary Committee moved for 
and obtained mcreased accommodation and staff for 
the Meteorological Department of the Board of Trade. 
An application to the Government for an expedition 
to be sent to the Mackenzie River (northern Canada), 
niamly for the purposes of magnetic observations, 
was refused Of much wider interest was another 
geographical proposal put forward by the Association 
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at this tune, upon which the Farliameiitarj Com- 
mittee remarks 

‘ We anticipate an important accession to our 
scientific knowledge from the erpedition to the 
Zambezi River, which was sanctioned [by the Govern- 
ment], and sent out under the able conduct of the 
enterprising and distinguished Livingstone, for this 
expedition was well supplied with the necessary 
instruments properly tested at Kew, and comprises 
those who are fully competent to use them ’ 

The Parliamentary Committee refers to the 
‘ proposed severance from the Bntish Museum of its 
Natural History Collections, we know of no 
measure which might be adopted by the Government 
or Legislature, which would mflict a deeper mjury to 
science ’ but no official action by the Association 
appears m this connexion 

1858-59 — Active measures were in progress in 
this year for extendmg the magnetic observations 
m which the Association’s mterest had been mani- 
fested almost smce its foundation, and the Fnnce 
Consort (President of the Association, 1869-60) 
allowed his personal mterest m the matter to be 
invoked 

To lovers of the Alps, but especially to scientific 
mouutameers, it is of mterest to find the Association 
makmg application ‘ to the Sardmian authorities 
for obtammg additional facilities to scientific men 
for pursumg their researches on the summits of the 
Alps ’ It was ascertained that ‘ new regulations on 
the subject of the guides at Chamounix ’ were bemg 
prepared, ‘ based upon a principle of wider liberty 
of action,’ and a name famous m Alpme history 
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appears m this connexion, when it is reported that 
Professor Tyndall expressed ‘ his entire satisfaction 
in the result of the intervention of the British 
Association ’ 

1859- 60 — ‘The importance of telegraphic com- 

mumcation between seaports of the British Isles 
has been the subject of much attention since it was 
urged on the General Committee by the Aberdeen 
meetmg [1869] Admiral Fitzroy has been 

authorised to proceed in bringing to a practical issue 
the recommendations offered on this subject to the 
Bcientific department of the Board of Trade, and [the 
Council] congratulate the Association on the share 
they have taken in a cause so dear to humanity 

The Association collaborated with the Royal 
Geographical Society in procuring the dispatch of 
another African expedition, and one of the most 
noteworthy of all— that under Speke and Grant, when 
Speke was enabled to verify his previously conceived 
idea as to the connexion of Victona Nyanza with the 
River Nile, and an exploration of the then unknown 
territory of Uganda was earned out 

1860- 61 — Endeavours were renewed to procure 
the publication of details of steam trials by the 
Admiralty, but that body did not respond enthusias- 
tically, and pomted out ‘ that the ships of the Royal 
Navy only employed steam occasionally, and only 
as an auxiliary power ’ 

1802-64 — A committee of the Mechamcal and 
Chemical Sections mvestigated the appheation of 
gun-cotton to purposes of warfare, and foUowmg its 
report, a resolution asked for the appomtment of a 
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Royal Commission on the subject This recom- 
mendation was adopted, and reports were subse- 
quently made (1808-69) on the use of gun-cotton 
not only for naval and military purposes, but also 
in mining and quarrying 

1803-64 -The position of science in education 
was to occupy the consideration of the Association 
for some years In this year the Parhamentary 
Committee reported that some of its members were 
supporting the suggestion of the Royal Commissioners 
that the study of natural science should be introduced 
into certain public schools 

1864-67 — The public schools bill which was 
brought before I’arliamcnt m the followmg year 
failed to satisfy scientific men, and at the mstance of 
a member of the Parliamentary Committee, evudence 
was given by Sharper, Miller, Huxley, and Tyndall 
on the extent to which physical science might be 
introduced into the curriculum of the great public 
schools, and was quoted in the report of a comnuttee 
of the House of Lords on the bill The bill did not 
pass, blit public interest was to some extent awakened, 
and it is recorded that voluntarj' efforts were made 
by masters at certain schools to add instruction m 
natural science to the classical course, while ‘ some 
of the boys at Harrow formed themselves into 
a voluntary association for the pursuit of science ’ 

The death of Lord Wrottesley was the death-blow 
of the rarliaiucntary Committee of the Association 
The ivealviiess of the scheme for a Parliamentary 
committee, unless under a chairman of strpng per- 
sonality and predisposed towards usmg that quality 
to keep the Committee active, lay probably in the 
necessarily frequent changes m its personnel, in 
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addition to the preoccupation of its members with 
other clauns upon their time. One of its last acts was 
to lay before the Lord Chancellor the reports of a 
committee of the Association on scientific evidence 
m courts of law. 

1807-68 — The Council urged upon the Govern- 
ment the importance of transfemng the control of 
the natural history collections of the British Museum 
from the Board of Trustees to a smgle Government 
official 

1868-70 — The Association, returmng to the 
education question, laid before both Houses of 
Parbament a petition praying for ‘ such measures 
as will remedy the existmg defects m secondary 
education m schools ’ The Council followed this up 
by sendmg a deputation to wait upon the Lord 
President of the Council, and obtamed the appoint- 
ment of a Royal Commission ‘ to make mquiry with 
regard to scientific mstniction and the advancement 
of science ’ This was an achievement of no little 
importance but procedure by way of a Royal 
Commission has seldom proved expeditious, and the 
present mstance was not an exception We may, 
however, interrupt the chronology of this record 
by a quotation from the report of the Council for 
1875-76 

‘ The Council waited as a deputation upon 
the Lord President of the Council and upon the 
Secretary of State for the Home Department, and 
urged upon the Government the opmion of the 
Association that it is of the highest importance to 
the welfare of this country that the Government 
should without delay give systematic matenal aid 
to the development of the higher scientific education, 
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m the spint of the fifth and eighth reports of the 
Royal Commission on Scientific Instruction and 
the Advancement of Science , and the Council 
further urged upon the Government that, m the 
selection of members of the proposed University 
Commission, science should be duly represented The 
Government promised to give due consideration to 
the representation of the British Association, and they 
have mcreased the amount of the grant to the Royal 
Society for aidmg scientific mvestigation ’ 

1870-71 — In the following year the Association 
turned its attention to elementary education, and the 
Council, actmg as a deputation, mvited the Govern- 
ment to include elementary natural science among 
the subjects for which financial assistance was afforded 
The deputation secured a promise that its wishes 
should be carried out ‘ so far as circumstances would 
permit ’ A successful effort, also, was made to 
procure for natural science a recognition, m the form 
of marks allotted, which it did not previously possess 
m the scheme for the entrance exammation mto the 
new Indian Engmeenng College 

1872-73 — In connexion with a total ecbpse of 
the sun, the Council obtamed from the Government 
a grant towards the expenses of an expedition to 
Ceylon, the services of a Government steamer, and 
the co-operation of the Governor-General of India 
and the Governor of Ceylon 

The Association co-operated with the Royal 
Society in securmg the dispatch of the most important 
and comprehensive oceanographical expedition ever 
organised— that on board the Challenger (1872-76), 
to which reference has been made elsewhere 

An application to the Treasury for funds to 
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enable the Tidal Committee to make observations 
and contmue their calculations was rejected , but the 
Government of India agreed to defray the expense 
of tidal observations m India, and of their reduction 

1872-76 - The General Committee referred to the 
Council a request for support for the observatory 
at Mauntius (the resolution was referred to the 
Council as mtended ‘ to enable an investigation of 
the cyclones m the Pacific Ocean to be carried on ’ 
— an oversight which the Council m its report gently 
rectifies by omittmg to specify the ocean mvolved) 
The Government declined to help at first, but the 
staS of the observatory was shortly afterwards 
mcreased 

The Indian Government, which had generally 
shown much consideration towards the Association, 
obtained at its instance a photoheliograpli with the 
view of aasistmg m the observation of the transit 
of Venus m 1874 They also (1876) took measures 
to act upon a proposal for the permanent establish- 
ment of a solar observatory' 

The Council (1875) urged upon the Admir.illy the 
desirabihty of attachmg naturalists to suivcy vessels, 
more especially when engaged m the survey of un- 
frequented seas but from the acknowledgment 
received it does not appear that the suggestion fired 
the imagination of the naval authorities 

The Association collaborated with the lioyal 
Geographical and other societies m seeming the dis- 
patch of the Arctic expedition of 1875 under Captain 
George 8 Nares, who was recalled from the Challenger 
to take command The expedition, approaching the 
polar region by way of Baffin Bay ancl vSniith Sound, 
explored three hundred miles of unknown coast-line. 



231 


AND THE STATE 
and made meteorological, tidal, and magnetic observa- 
tions m higher latitudes than many of its predecessors 

There follows a period of comparative quiescence 
in the relations between the Association and the 
Government The Association seems now to have 
relaxed its pressing of the claims of science upon the 
State for many years , mdeed, until qmte recently 
It IS tempting, though possibly dangerous, to try to 
assign reasons for this change. Had science tem- 
porarily won its principal objectives in its relations 
with the State, and was it, at this moment, briefly 
resting between two periods of powerful forward move- 
ment t Or was the spirit of co-operation, engendered 
by the Napoleomc wars and the long period of mtemal 
dissensions which followed it, at last dymg out, to be 
revived only by the Great War in the present century* 
Gladstone and Disraeli about this time had reached 
the high level of power Silvanus Thompson m his 
Life of Lord Kelvin quotes, and warmly contests, 
Gladstone's dictum ‘ that the present is by no means 
an age abounding in mmds of the first order,’ suggest- 
mg that his attitude toward scientific achievement 
was one of definite depreciation It is true that 
Disraeli m 1873 spoke as follows 

‘ How much has happened m these fifty years - 
a period more remarkable than any, I will venture 
to say, m the ann als of mankmd I am not thmkmg 
of the rise and fall of empires, the change of dynasties, 
the establishment of governments I am thmkmg 
of those revolutions of science which have had much 
more effect than any political causes, which have 
changed the position and prospects of mankmd more 
than all the conquests and all the codes, and all the 
legislators that ever hved ’ 
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fiut did Gladstone and Disraeli, according to 
their drfierent hghts, introduce — even though uncon- 
sciously — some tendency to divergence between the 
mam aims of government and of science ^ The 
characters of both men (at least m theu capacity 
as statesmen) make that not mconceivable 

187ft-80. — The Council conveyed the thanks of 
the Association to the First Lord of the Admualty, 
the President of the Board of Trade, the French 
Minister of Public Works, the Belgian Mmister of 
Pubbc Works, and other authonties and mdividuals, 
for assistance m carrymg out tidal observations and 
causmg them to be communicated to the committee 
of the Association dealmg with that subject Special 
reference, it may be added, is made to the collabora- 
tion of the Association Franyaise pour I’Avancement 
des Sciences 

1 883- 84 — To a request by the Council that a 
physical and biological survey of Mdford Haven and 
the Pembrokeshire coast should be undertaken, on 
the plan followed by the American Fisheries Com- 
mission, the Treasury returned an answer to the 
edect that the Admualty had no vesseb available 
for such service 

Reference has been made m an earlier chapter 
to the reform of the Patent Law which was takmg 
place about this period, and to the Association’s part 
m it 

1884- 85 (See Chapter IV, Montreal Meetmg ) 

1 889-90 — The Council urged upon the Govern- 
ment of India the desuability of procurmg anthro- 
pometric measurements of a representative senes of 
tnbes and castes m the Punjab, Madras, Bombay, 
the Central Provinces, and Assam, and of mcludmg 
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in the enumerators' schedule of the census of 1891 
records not only of caste, but also of endogamous 
and ezogamous groups withm the caste to which 
each man belonged The proposals were not found 
wholly feasible, but were received sympathetically, 
and a full discussion with the Government was not 
without useful results (see the period 1899-1902, 
below) 

The Council also discussed with the Civil Service 
Commissioners and other authorities the question 
of assigning marks for physical qualifications to 
candidates m competitive exammations for posts 
where high physical efficiency is advantageous 
The Council issued a full memorial on the subject, 
which, however, had already been under the dis- 
cussion of the authorities 

The Association also returned m this and the 
followmg year to the question of expeditmg the 
revision and improving the facilities for the purchase 
of maps of the Ordnance Survey A departmental 
committee was appomted by the Board of Agricul- 
ture to mquire mto the matter These steps had 
little effect at the time, though more recent improve- 
ments (still m progress) have taken place along the 
Imes then mdicated by the Association 

1892-93 — The Association urged upon the Local 
Government Board the publication of a report pre- 
sented by the British Medical Association to the 
Board upon an exammation mto deviations from the 
normal among 60,000 children m various schools 
the Board declmed 

The Council directed the attention of the Home 
Office and the naval, mihtary, and Indian authorities 
toward the anthropometric measurement of crimmals 
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and the system invented by M Alphonse Bertillon 

in 1890, which is not so well known. 

1896-99 — The Association was fully represented 
m the course of the prebimnary action which led to 
the appomtment of a committee by the Treasury, 
‘ to consider and report upon the desirability of 
estabhshmg a National Physical Laboratory for the 
testmg and verification of instruments for physical 
mvestigation,’ etc The famous mstitution which 
was subsequently established as the result of this 
mquiry has its origm at a much earlier period, and 
the British Association is very mtimately concerned 
with it through its mitiative and devotion in taking 
over and mamtainmg the observatory at Kew, as 
detailed elsewhere m this record (Chapter V) 

A movement for the establishmg of a bureau of 
ethnology for Greater Bntam, initiated by the Asso- 
ciation at this period, did not meet with the same 
success , although action was taken m regard to the 
collection of reports by oflBcers m various temtones 
under the administration of the Foreign Office, at the 
British Museum The proposal was a logical result 
of the broadenmg of the mterests of the Association 
through its meetmgs overseas (m Montreal and 
Toronto), and m dealmg with these, m Chapter IV, 
reference has been made to the important ethnological 
investigations which the Association itself undertook 
in connexion with them. In the same chapter are 
mentioned matters taken up with Government 
authonties, arising out of the Toronto meetmg in 
1867. 

1899-1902 — Action was taken by the Council 
m the direction of urgmg the Government of India 
(a) to take advantage of the forthcommg census of 
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India to collect various important ethnological data, 
and (b) to give more prommence to botany m the 
trammg of Indian forest officers As regards the 
first of these requests, the Government did not find 
the Association’s proposals practicable, but it did 
give mstructions for the collection by census supenn- 
tendents of particulars regardmg the ‘ history, struc- 
ture, traditions, and religious and social usages of the 
vanouB tribes and castes,’ and put forward a scheme 
for the encouragement of ethnological mvestigations 
independently of the census 

1902- 3 - The Council directed the attention 
of the Office of Works and the Local Government 
Board to the desirability of appointmg an inspector 
of ancient monuments (a post which had been m 
abeyance smee the death of General Pitt Rivers 
m 1900), and of takmg better measures to protect 
ancient monuments from destruction The Govern- 
ment was again approached on tins question m 1906, 
but in neither case was there any immediate response 
At the time the responsibility was m the hands of 
an official who had other occupations as well . but 
the recommendation took efiect iii 1910, when an 
inspector was appointed having no other duties. 

1903- 4 — The question of ‘ increased national 
provision for university education ’ was taken up 
The various universities, university colleges, and other 
large institutions mterested m educational science 
were approached by the President of the Association, 
wuth the result that ‘ a large and distmguished deputa- 
tion, mcludmg representatives of all the universities, 
university colleges, and many county, municipal, and 
other educational authonties m the Umted Kmg- 
dom,’ was received by the Prime Mmister (Mr Balfour) 
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and the Chancellor of the Exchequer (Mr Austen 
Chamberlain) It is perhaps of more than academic 
mterest, m view of subsequent events, to quote the 
replies of the representatives of the Government as 
summarised m the report of the Council , though it 
will be apparent that the immediate results were 
scarcely commensurate even with the labour of 
organismg the deputation which the Association 
undertook 

‘ Mr Balfour, m reply to the deputation, said that 
he did not suppose there had ever been congregated 
m one chamber so many representatives of learning 
m this country, and hoped that they would forgive 
him if he did not wholly rise to the expectations 
formed of the answer he had to give on behalf of the 
Government The words of his which had lieen 
quoted would, he hoped, absolve him from the 
necessity of agam expressmg sympathy with what he 
took to be the mam object of the deputation Though 
it has been said that we have fallen far behmd at 
least two great countnes m our national education, 
he absolutely demed that there is the smallest sign 
that m the production of the germmatmg idea of 
science we have shown any mferionty Germany 
has for many generations pursued the State endow- 
mg process of applying science to mdustry, and m 
this we are far behmd The system of thought m 
Germany, the habits of the people, and the Govern- 
ment, m this respect places them at great advantage 
as compared to us, as far as endowment of umversities 
can help a nation in the mdustnal struggle But the 
mere endowment of universities will not, he thought, 
add greatly to the output of ongmal work of the first 
quahty. It will provide an education which will 
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render fit for industrial work persons who, without 
unnersity education, would be very ill-equipped 
indeed He concuired with all the speakers that 
there is a great financial need, both m the old and 
ne\s universities, for help towards this object But 
there is a still greater need- namely, that capitalists 
should recognise the necessity of giving employment 
to those whom the universities turn out There is 
some evidence to show that shipbuilders and manu- 
facturers prefer the future captains of industry' to 
begm work early ui life in the old way He thought 
they were wrong, but they must be convmced that 
they are wrong, otherwise there will be no advantage 
in turning out quabfied students if employers are 
content to use the man who acquires his framing 
by actual day-to-day labour, but is not qualified m 
the higher scientific attainments which are more and 
more bccommg necessary Another thing we want 
IS the creation of positions which will enable a man 
who has exceptional gifts of originality in science 
to devote his life to the subjects of his predilection, 
so as not to be driven to anotlier kmd of life in which 
he will not be able to rendei the full service of which 
lie IS capable to his country In tieiinany such 
positions, which must m the mam be attached to 
the universities, are more numerous than m tins 
country He could conceive no more acliiiirable use 
of any funds which the universities can command 
than the increase of such positions Having dealt 
with the more general aspects of the problem pre- 
sented by the vanous speakers, he desired to leave 
it to the Chancellor of the Exchequer to speak upon 
the more practical question of what the Government 
can do and what it cannot do 

‘ The Chancellor of the Exchequer said that he 
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wished to express his interest in the work of universi- 
ties, and recognised the larger part they were likely 
to play in our national development in the future. 
He considered it would be a misfortune if it were to 
be thought that it was the duty of the State to take 
upon itself the whole or mam cost of the higher 
education of the country, or if the State were to come 
into such relations towards university education 
as it occupies towards elementary education He 
must bid them consider what control the State would 
have to exercise, and what restrictions it might feel 
called upon to impose, if it ever took on itself the 
duty of supplying to the universities such large 
grants as had been suggested State aid must always 
be accompamed by State control, and it was, he 
thought, dangerous for the higher education of the 
country that it should have to conform itself, for the 
purpose of obtaining grants, to rules and regulations 
laid down by the Treasury It would be not less 
disastrous m the mterests of higher education if 
anythmg were done to relieve patriotic citizens of 
that sense of the importance of supportmg higher 
education by voluntary endowment and subscrip- 
tion The Government had not stmted their ron- 
tnbutions to education as a whole They had been 
spendmg large sums on primary and secondary 
education, which was a necessary equipment for any 
student who wished to make profitable use of the 
facilities the universities granted The Government 
hdd shown their mtere.st in universities this year by 
proposmg to Parliament to double the grant recently 
given to university colleges, and had expressed a 
hope that m the commg year they might be able 
agam to raise that sum so as, m round figures, to 
double it once more We are not enjoying one of 
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those penods of prospenty when the Treasury could 
afford to be generous without having to place fresh 
burdens on the taxpayer Whatever the claims of 
university education to further assistance, they must 
wait further development until the finances of the 
country are m an easier position Beyond what he 
had stated, it would be impossible to make m the next 
financial year further large contributions to umver- 
sity education He thought that it would be of some 
assistance if universities would meanwhile consider 
to what extent they were willing to come under 
control if they received grants, to what extent the 
State was to have a voice m fixin g the fees of students, 
and to what extent it was to direct or mfluence 
teachmg, whether it was to allocate its assistance to 
promote special branches of study, or whether it was 
desired to make every university complete m itself ’ 

1904- 5 - The Council conveyed to the Secretary 
of State for the Colomes two long memoranda en- 
largmg upon the desirabibty of organismg a central 
meteorological department for the British Empire 

1905- 6 — (Matters taken up with Government 
authorities, ansmg out of the meetmg m South Africa 
in 1905, are dealt with in Chapter I\ , p 130 ) 

1907-8 A resolution passed by the Sections 
of Education and Anthropology had its sequel m the 
issue by the Board of Education of a mmute recom- 
mendmg a system of anthropometnc observation of 
children m elementary schools 

1909- 10 —(Matters taken up wuth Government 
authorities, arismg out of the meetmg m Winnipeg 
in 1909, are dealt with in Chapter IV, p 133 ) 

1910- 14 — The Council endeavoured without suc- 
cess to secure a reduction m the price of certam maps 
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of the Geological Survey It was more success- 
ful m securing from the Colonial Secretary sym- 
pathetic and practical attention to ‘ the defects of 
the present administration of antiquities m Cyprus ’ 
The Council also supported the General Medical 
Council m pressmg proposals for mquiry mto and 
legislation upon the regulation of the administration 
of general anaesthetics (1910), and m 1914 returned 
to this subject, with special reference to the adminis- 
tration of anssthetics by unregistered persons 

1914-19 — The outbreak of the war m 1914 caused 
the postponement of the consideration of a number 
of resolutions passed at the Australian meetmg 
(see Chapter IV), and involving reference to Govern- 
ment authonties It is scarcely necessary to add that 
the conditions of war during subsequent years, and 
the suspension of the Association's meetings in 1917 
and 1918, precluded any communications between the 
Association and the Government, of the nature of 
those previously discussed 

1920-30 — But, as will appear in Chapter IX 
the Association was by no means wholly inactive 
during that period , and in 1919, on resuming its 
annual meetings, it found many matters arising 
out of the war to occupy its attention. Before the 
meetmg m that year occasion had been taken to 
impress upon Government departments the desira- 
bility of preservmg for ethnological use the data 
which had been collected m connexion with the 
issue of travelling passes to the mhabitants of vanous 
seats of war, and with the organisation of national 
service at home After the meeting in 1919 
a resolution was forwarded, strongly urgmg upon 
various Government departments the necessity of 
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organising scientific research m the hght of expenence 
gamed during the war, in such directions as the m- 
vestigation of explosives and arms, national health, 
transport, commerce, and naval and military mtelli- 
geuce At the CardiS meeting m 1920 a discussion 
took place arising out of this resolution, when, 
among other matters, the work of the newly established 
researth department at the Admiralty was explained 
The successful establishment of the (loiernment 
Department of fScieiitific and Industrial Research, 
with its adiisory council research boaids, and 
industrial research associations, has gone far to relieve 
the scientific societies of the burden of keeping clear 
the cliaimels of coniiiuinication betw een sc leiu e and the 
State And other examples, such as the estabhsh- 
inent of the Medical Research t’omuil at home and of 
special research boards or deiiartnients m the 
Dominions together with the immense expansion 
in recent years of agricultural and kindred research 
has hel|)ed the work of societies \ery greatly 
This new relationship between science and the State 
was more fully reviewed bv HR H The Prince of 
Wales in his presidential address to the Association m 
192C As forthe Association, among recommendations 
recorded during the past decade, in addition to those 
concerned with the Donuiiions and arising out of 
meetings there (Chapter IV), such diverse subjects 
have been dealt with as the desirability of continmng 
government experiments on mdustrial alcohol , 
vanous questions connected with afforestation and 
disforestation , marine biological research in India , 
biological research in East Africa The AsscKiation 
has played or is pla}rmg its part in deabng with such 
pubhc questions as the preservation of the British 

R 
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wild flora, the preservation of scenic amenities ui 
Britain, the more adequate protection of sites of 
scientific and historical interest, the reservation of 
national parks, the estabhshment of a national folk 
museum Among educational questions, the fuller 
teaching of geography in advanced courses has been 
urged with success, and representation has been 
made as to extending the accommodation for science 
collections in the museum at South Kensington 
The Association has taken part in discussion concern- 
ing the position of scientific workers m the government 
services, and also, more prominently, upon the habihty 
of scientific societies to income tax In regard to this 
last subject, and several others of recent years, there 
has been a proper tendency toward co-operation 
between societies interested, achieved by the 
summomng of conferences of representatives to 
discuss questions of common interest before action 
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DOWN HOUSE 

Mr HuckfiUm Bro«ii 0 8 gift — Tbc appeal arut iho trust — Rostoration and 

oiieiiin,^ — Hislort uf the hoiiM.--DAmin al Dunn — SLieiitiTic «rirk 

‘ Here Darwm thought and worked for 40 years, 
and died, 1S82 ' A tablet set up at the gate of 
Down House thus records the association of the place 
with the source of one of the most profound influences 
upon human thought which have been exercised by any 
one mail The phrase upon the tablet — it was chosen 
by Mr Oeorge Buckston Browne, who gave the house 
to the Association — impbes a certain intimacy 
beyond the mere indication that Darwin lived in the 
house Actually, dunng those forty years he left it 
seldom ne\er for long It is therefore so closely 
identified with all his greatest work that if any 
dwelling distinguished as the scene of high endeavour 
be worthy to preserve, Down House is worthy 

This idea has been long present in the minds of not 
a few scientific men, when in 1927, at the meeting of 
the Association m Leeds, Sir Arthur Keith delncred 
his presidential address on Darwin's Theory of 
Man’s Descent os it stands to-day ' Answering the 
vote of thanks for this address, he pleaded for active 
steps toward the acquisition and preservation of 
Down House as a national memorial The Prevss 
reported the appe-al, and on the following mormng 
Mr Buckston Browne’s response was in the president s 
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hands, Forthwith Mr Buckston Browne acquired 
the property from Professor C G Darwin, f r s , a 
grandson of Dai win, and transferred it to the possession 
of the Association under most generous conditions, 
including an endowment toward its maintenance 
In following paragraphs, free quotation is made 
from a statement drafted by way of report to the 
Council by Sir Arthur Keith, and forming the 
introductioi: to the catalogue issued to visitors at 
Down House It tells how ‘Mr Buckston Browne 
desired that the property be regarded as a gift to the 
nation and open to visitors without charge He also 
desired that the Association should use Down House 
and grounds for the benefit of science He proposed 
that certain of the rooms — particularly the "old study,” 
in which the Origin of Species was written —should 
be furnished, as nearly as possible, as they were when 
Darwin lived in them He took steps to secure this 
end and obtmned the willing ( 0 -o[)cr ition and greatest 
assistance from members of the Darwin f.imily 
Indeed, without the generous co-operation of that 
family the transfer of ownership could not have been 
effected The donor devoted himself to getting 
together the nucleus of a Darwin collection for Down, 
and commissioned the Hon John Colher to paint 
repheas of his well-known portraits of Darwnn and of 
Huxley to be hung there ’ 

There was much work of reconditioning to be done, 
for the house had passed through various tenancies 
since its vacation by Darwin’s family , moreover, 
the gardens had not been fully maintained m recent 
years A school for girls, which has attained fame 
under the name of Downe, was originally established 
in the house, and the foundations of its additional 
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boiidiDgs remain, their concealment or adaptation 
has exercised the imagination of certain amateurs in 
landscape gardening But by the time of the opemng 
to the pubhc on June 7, 1929 — a ceremony earned out 
by Mr Buckston Browne and Sir Arthur Keith m 
the presence of a distingmshed company the 
donor’s efforts, supplemented by the generositj of 
many who made over Darwinians to the house, had 
already secured a worthy memorial 

The earliest record in the possession of the 
Association discovers the property, in 1652, m the 
occupation of one Thomas Manning, who then 
transferred it to John Know If any part of the fabric 
of the hou.se of that time remains, it is concealed by 
later rebuilding The property remained in the 
hands of the Knows and Bartholomews, kinsfolk of 
yeoman stock, until 1751, when it was unoccupied 
and was bought by Charles Hayes of Hatton Garden, 
London In the next 70 years it changed hands on 
seien occasions, and was once the subject of action 
at law Lt -Col John Johnson, c b , of the Hon 
East India Company, acquired it in 1819, and held it 
until 1837 when he migrated to Canada the name 
of Down House first appears in his time The Rev 
James Drummond, of Down, held it until 1842, and it 
was he who conveyed it to Darwin . but he had left 
it previously, and it had been put up for auction but 
unsold — by so narrow a chance did it miss the fame it 
was to acquire 

Down House was bought for D.irum b\ his fathei 
and he took up his residence theie iiii September 14, 
1842 All but the two eldest of his ten children were 
born there ‘ Down,' says the account already 
quoted, ‘ was thus the home of a large and happy 
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faimly, perhaps the most gifted family ever born m 
England There the great naturahst died on April 19, 
1882, in his seventy-fourth year He had worked 
continuously at Down for almost forty years 

‘ In that period he made his first draft of the 
Origin of Species (1842), he wrote his researches on 
the Zoology of the Beagle, on Coral Reefs, and prepared 
a new edition of a Naturaltst's Voyage Before he 
settled down to work at Barnacles, to which he gave 
seven years (1847-54), he prepared his papers on 
Volcanic Islands and on the Geology of South America 
Preparations for the Origin of Sjiecies, which did not 
receive its final form until 1868-59, went on con- 
tinuously from 1842 onwards Then followed his 
inquiries into /’eridjAOfionso/Orcfiidi fl862), Varialions 
of Animals and Plants under Domestication (1868), 
Descent of Man (1871), the Expression of the Emotions 
(1872), Movements and Habits of Climbing Plants 
(1876), Insectuorous Plants appeared in the same 
year , Cross and Self Fertilisation in 1 876, and his last 
work of all, one which w'as begun soon after he settled 
at Dow’n, The Formation of Vegetable Mould through 
the Action of VToniis No single home in the world 
can show such a record Truly from Down Charles 
Darwin shook the world and gave human thought 
an impress which will endure for all tune Down is a 
priceless heirloom not only for England but for the 
civilised w'oild One of the greatest men of all time 
lived there 

‘ As to the character of Down House, tmich is to 
be learned from the account which Sir Erancis Darwin 
has gi\en in his father’s biography (Life and IjCUers 
of Charles Darwin) — 

On September 14, 1842, my father left London 
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with his family and settled at Down In the 
autobiographical chapter his motives for moving into 
the country are briefly Riven He speaks of the 
attendance at scientihc societies and ordinary social 
duties as suiting his health so badly that we resolved 
to live in the (ountrv, which we both preferred and 
have ncv ei repented of ’ 

‘“The choice of Down was rather the result of 
despair than of actual preference , my father and 
mother were weary of house hunting, and the 
attractive points about the place thus seemed to them 
to counterbalance its somewhat more obvious faults 
It had at leAst one desideratum — namely, qmetness 
Indeed, it would have been difficult to find a more 
retired place so near to London It is a place 

where newcomers are seldom seen, and the names 
occurring far back in the old church registers are still 
known in the Milage 

‘ The house stands a quarter of a mile from the 
village, uiid is built, like so many houses of the last 
century, as near as possible to the road — a narrow 
lane winding away to the Westerham high road In 
184‘2 it was dull and unattractive enough , a square 
bnck building of three storevs, covered with shabby 
whitewash and hanging tiles The garden had none 
of the shrubberies or walls that now give shelter, 
it was overlooked from the lane, and was open, bleak, 
and desolate 

‘ ‘ The house w as made to look neater by being 
covered by stucco, but the chief improvement effected 
was the building of a large bow of three storeys 
This bow became covered with a tangle of creepers, 
and pleasantly v aried the south side of the house 
The drawing-room, with its verandah opening into the 
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garden, as well as the study m which my father 
worked dunng the later years of his hfe, were added 
at subsequent dates 

‘ “Eighteen acres of land were sold with the house, 
of which twelve acres on the south side of the house 
form a pleasant field, scattered with fair-sized oaks and 
ashes From this field a strip was cut off and con- 
verted into a kitchen garden, in which the experimental 
plot of ground was situated, and where the green- 
houses were ultimately put up ’’ 

‘ To fill in some further details of this picture of 
Down we may also draw upon the description given 
by Mrs Litchfield, in the life of her mother, 
Mrs Darwin — {Emma Darwin, John Murray, Ixmdon, 
1915) — 

For some time there had been a growing wish 
on the part of my parents to live in the country 
Their health made London undesirable in many ways, 
and they both preferred the freedom and quiet of a 
country life They decided to buy a country house, 
but out of prudence resolved upon not going beyond 
a moderate pnce, and as they also wished to be near 
London, there was a wearv search before they found 
anything at all suitable In her little diary, under 
July 22, 1842, I find the entry went to “ Down ” ’ 
and this I think must have been the first sight of her 
future home It was bought for them by Dr Darwin 
for about £2,200, and the purchase was quickly 
completed, for they moved in on September 14, 1842 

‘“Down was then ten miles from a station, and 
the whole neighbourhood was intensely rural and 
quiet, though only sixteen miles from London Bridge ” 

‘ Even to the date of the gift of the property to 
the British Association (thus the account concludes), 
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the place remarkably preserv’ed these characteristics 
It may well be that m the future, as the outer circle 
of London extends, the preservation of Darwin’s 
garden, the orchards the incadowb, and the plantation 
with the Sand Walk around it --his “ thinking path ” — 
■will be regarded as an irsthetic blessing, only less 
than IIS a dutiful tiibute to his memory ’ 

Meanwhile, a verv real appreciation of the place 
for Darwin’s sake, and of that deep sentiment which 
moved the donor of it to the Association, has been 
manifested not only by those who have made the 
many appropriate gifts already housed there, but also 
by the “leveral thousands of visitors who, since the 
opening to the public, have made the pilgrimage 
They rotne untempted by advertisement Only 
rarel) there emerge traces of the old anti-Darwinian 
spirit ,is when one \isitor, in crossing the threshold, 
sought reassurance as to Darwin's attendance at 
church For those who would realise the intimacy 
of Down with Darwin, it is a happ> experience to 
read (for example) the chapter of ‘ Reminiscences ’ 
in the Life and Ivelters (vol i), and to recognise those 
features of Down which have survived or ha\e been 
rcst,orcil to it Thc^ are nitim Tlierc, in the old studv , 
rcdci orat-ed almost as he used it. are his librari , hui 
(luiir hi> writing knee-jiad ins t.iblcs, ini hiding the 
‘round revolving table, with radiating drawers stand- 
ing handy to his father s stool on whuh be himself sat 
when working at the inicroseojie now replaced upon the 
window-shelf The new study and the new drawing- 
room also contain much of his furniture and effects , 
the old drawing-room, now called the Donor's room, 
has been filled by Mr Buckston Browne with fine 
furniture and pit lures of his own collection, 
appropriate to Darwins family or his times, while 
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the old dining-room contains portraits of a long 
line of great scientific workers who have occupied 
the presidential chair of the Association The ground 
floor of the house, on which all these rooms are situated, 
18 decorated, as nearly as could be recollected or 
surmised, as the Darwin household had it Outside, 
the greenhouse and experimental laboratory survive, 
the orchard, the bank beneath the big hme trees, 
the sand walk, and the view from it ov'er the 
‘ quiet little valley ’ with its woods, which may man 
preserve • For that vuew helped to draw Darwin 
and his wife to Down 

Of the many presentments of Darwin’s face which 
have been collected m the house — from the Hon 
John Colliers copy of the onginal stately portrait 
by himself, and Mr Charles Hartwell’s fine bust, to 
contemporary drawings and photographs— all show 
the grave thinker save one, the somewhat uncouth 
cartoon from Vanity Fair of the laughing Darwm 
framed (was it with an impish humour^) alongside 
that of Owen But theie is no seventy about the 
house of Down, nor was there when Darwin was its 
head as an intimate and happy memorial it has taken 
shape and will be maintained Its pieserv’ation will 
be doubly justified by putting any available jwrtion 
of the propertv to direct scientific use, as m the i ase of 
the adjoining property, given by Mr Buckston Browne 
to the Uoyal College of Surgeons for a reHearili farm 

To complete the history of the property to which 
reference has been made, it should be added that 
Darwin, besides enlarging the houie .icquired lauds 
which are now the orchard (1844 1881), and in 1874 
bought, from the trustees for Sir John Lubbock, the 
Sand Walk wlm h he liked so well 
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RETROSPECT AND PROSPECT 

In tbe I'ourse of t oinpiIin;r the preMous edition 
of this rercjfd, the writer more than once encountered 
such a phrase as ‘ the great days of the Association,' 
referring vaguely to ii period half a century ago 
Those who use such words generally hace in mind 
great days not of the Association, but of science , 
and e\en so, if a (omparison is intended between 
the position of scientific achievement then and 
now, derogatory to the second it is unjustified 
Preieding chapters have indicated that during 
the lirst fifty \cars of the Associations existence, 
and e penally during the later two or three decades 
of that time science came to occupy a petuharly 
conspicuous [Hisition it wais admitted thereto 
because it was able to stage a succession of 
wonderful spectacles before the gaze of a ready 
public, which could entertain itself m appraising or 
condemning them according to its lights But if, 
since then, science has found its mam guidmg Imes 
leadmg m a different direction, away from and (in 
large part) above the level of the public understand- 
mg, its achievements along those hues may' have been 
none the less great 

Any seeming aloofness as between scientific 
achievement and its public appreciation might be 
expected to react upon an mstitution whose mam 
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functions are to foster both , and it is perhaps on that 
account that from time to tune critics of the Associa- 
tion have risen to assert either that it is not doing, 
or that it has done, its proper work Such a cry 
arose, for example, about the time of the brilliant 
' jubilee ’ meetmg m York (1881), and a few years 
later, when the Association made its first journey 
overseas (1884), the position was epitomised m a verse 
of one of the ‘ Red Lions’ ’ songs, entitled ‘ The 
Travelled Ass ’ 

At York they thought she wan nure to die , 

For nhe didn't seem to enjoy age , 

But at laat the doctors bade her try 
The eSects of an ocean voyage 

‘ Now the voyage is over, the ass is well -- so it 
was asserted later m the same ballad But the pessi- 
mistic view evidently persisted, for Alfred Newton, 
m an address to the biological section at Manchester 
m 1887 (an extraordmanly prosperous meetmg), 
spoke of ‘ those who believe, as I do, that our Associa- 
tion has no justifiable cause for thinkmg that its 
work IS accomplished, that it had better settle its 
worldly affairs, and compose its robes around it m a 
becommg fashion, before lymg down to die ’ It is 
to be mferred from this that the opmion contested 
by Newton still held ground, and perhaps Sir Douglas 
Galton had it m mmd when, m his presidential address 
(1896), he concluded a review of the Association’s 
work with the words, ‘ We exhibit no symptom of 
decay ’ 

An organisation of less vitabty might easily have 
been brought to the edge of the grave by the circum- 
stances of the Great War (1914-18) As we have seen, 
the Association, owmg to the preoccupations of those 
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years, intermitted two annual meetings (1917-18). 
But its other activities were by no means in abey- 
ance at that time Research comimttees remamed at 
work, some of them engaged upon subjects of national 
importance and upon mqmnes directly inspired by 
war conditions Such were the economic mqmnes 
mto the effects of the war on the national credit, 
currency, finance, exchanges, and labour conditions, 
to which reference has already been made (p 206) 
The vital question of fuel economy was another topic 
taken up by a committee The disruptive effects 
of the war upon mternational relations m science 
led to the consideration, at this penod, of measures 
for the improvement of scientific organisation at 
home m vanous special directions Thus the 
Association set on foot an inquiry into facilitie.s 
for the study of geodetic and geophysical problems 
Although the much-needed establishment of a per- 
manent institution for this object could not be effected, 
a committee of the Association did valuable work m 
1918-19 m arranging meetmgs for the discussion of 
papers and reports on geophysical subjects, and co- 
operatmg ‘ with existmg committees m makmg 
recommendations for the promotion of the study of 
such subjects m the British Empire ’ This passed 
more appropriately under the control of a geo- 
physical committee appomted by the Royal Astrono- 
mical Society, with representation of other societies 
mterested The Association’s power of imtiation is 
here illustrated afresh 

In 1919 the Association resumed full activity 
with a very successful meeting at Bournemouth, 
a place which had never before acted as our host 
At this and the foUowmg meeting (Cardifi, 1920), 
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opportunity was taken to discuss the future of the 
Association, and the discussion, after the latter meet- 
ing, was earned on in the col umns of Nature Cntics, 
amicable and hostile, set forth their opmions among 
these the view reappeared that the .Vssociation was 
moribund, if not defunct — a view to be speedily dis- 
counted by the fact that the folio wmg annual meetmg 
(Edmburgh, 1921) was m pomt of attendance the 
tenth largest ever held, and this at a time when 
financial strmgency and high costs were almost, if 
not quite, as severely felt as they had ever been by 
the pubhc generally It had been merely an accident 
that the meetings of 19I!>-‘20 should be held in 
localities where large attendances were not to be 
foreseen if the conditions of ‘ geographical control ’ 
suggested in a previous chapter (p 117) held good, 
as they did Between 1922 and 1930 two out of the 
four largest meetings recorded in Great Britain took 
place — those at Liverpool (1923) and Oxford (1926) 
At the close of the Association’s first century there 
18 no decay The presidency of H R H The Prince 
of Wales, the granting of the Royal Charter, the 
expansion of the Association’s imperial functions, 
the noble gift of Down House, the fact that in 1930 
the Association finds itself committed to places of 
meeting until 1934 — these offer sufficient answers 
to such apprehension if it existed 

Of the constructive proposals which emerged from 
the discussions referred to above, one wa-i given prompt 
effect It was suggested by a number of commenta- 
tors and arose out of such observations as the follow- 
mg from a leading article m Nature, September 16, 
1920 . ‘ Each section is autonomous, and there is no 
co-ordinating committee to make them part of a 
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composite organisation, or suggest how they may 
combme their forces for the common good. The 
Association is like a great mdustnal works m which 
each shop produces what it pleases, and no one has 
the duty of buildmg up a noble structure from the 
various parts ’ 

It has already been mdicated how measures were 
immediately taken to overcome this very real defect , 
the most important practical step bemg to summon 
the orgamsmg committees of all the sections iii jomt 
and simultaneous sessions, with the special purpose 
of drawmg up a list of major subjects of general 
mterest and importance, for discussion at jomt meet- 
mgs of sections dunng the ensumg annual meetmg 
These methods of preparation for the Edmburgh 
meetmg in 1921 ensured a programme which helped 
to focus public attention upon scientific research as 
a whole, as the founders of the Association mtended 
that it should be focussed 

Once agam we have adverted to the founders of 
the Association And it may be suggested that m 
1921 the Association was m some sense back m the 
position m which its founders first placed it They, 
mdeed, had to construct the engme we have it, 
still m ninnmg order— so far, the positions difier 
They applied its power to dnvmg certam selected 
mechanism now, it has to be considered how 
far that mechanism is still efiective, and whether 
m any directions the power might be otherwise ap- 
plied with better effect. For example, the founders 
of the Association, havmg established the prin- 
ciple that aimual meetmgs should be held, and that 
the receipts by way of membership subscription 
should be applied to the advancement of science. 
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undertook two chief measures to that end m addition 
to the actual proceedings at the meetings namely 
publication and the financial assistance of research 
In each of these directions, circumstances have 
materially modified the work of the Association 

It was never to be expected that the Association 
could attempt the publication of the whole of the 
communications brought before it at an annual 
meetmg Of these there are on an average upwards 
of two hundred m all, some of considerable length, 
if addresses, discourses, sectional papers, contribu- 
tions to discussions, and reports of committees be 
counted As the number of sections increased and 
the mterests of the Association broadened, so did the 
dimensions of its published annual reports, culminat- 
mg m a volume of nearly fifteen hundred pages m 
1885 It has often been questioned whether such a 
receptacle be the most convenient form for the 
medley of subjects comprised withm the purview of 
the Association, and even so the collection of material 
m the Report has never been fully representative 
Kelvm m 1888 wrote as follows m The Times 

‘ No one not followmg the course of scientific 
progress, generally or in some particular department, 
can fully understand how much of practical impulse 
IS owmg to the British Association for the contribu- 
tions made m the course of the year to the scientific 
societies and magazmes, m which achieved results 
of scientific mvestigation are recorded and published ’ 

This important fact may be illustrated by example 
The annual Report takes some months to bnng into 
shape after the annual meetmg, and in order to add 
to its value as a work of reference, it has lately become 
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the practice to ask readers of communications at 
the meeting, which are not to be published bj the 
Association, to furnish references to their publication 
elsewhere Out of 180 commumcations received at 
a recent meetmg, and not prmted by the Association, 
seventy were published (or arrangements had been 
made to publish them) m over forty different ]oumal3, 
withm SIX months of the meetmg , and this m a year 
when the costs of publication were at their highest 
after the period of the war This estimate leaves 
out of account the ample notices which are accorded 
to the meetmgs themselves by the Press The 
Association, then, is the potential source of an 
immense bulk and range of scientiffc literature But 
while mamtammg this position its own power as a 
publishing orgamsation is affected by the increase 
of costa (and this from a period considerably anterior 
to the war), unless, by adoptmg alternative methods 
of publication, it should discover a wider demand 
An endeavour was made to do this by the pubUca- 
tion, for the first time in 1920, of The Advancement 
of Science, a book contammg the presidential and 
sectional addresses, dunng the period of the annual 
meetmg, when public mterest far beyond the conhnes 
of the meetmg-rooms is aroused m them The 
immediate success of this measure may mdicate 
further similar possibilities Tentative suggestions 
toward the co-ordmatiou of the results of scientific 
investigations, and the provision of better guidance 
to those who desire knowledge of those results, have 
been made more than once before the Association 
Such a measure, for example, was m the mmd of 
Kelvm, when m his presidential address (1871) he 
spoke as follows 



^ RETROSPECT AND PROSPECT 

‘ To give any sketch, however slight, of scientific 
investigation performed during the past year would, 
even if I were competent for the task, far exceed 
the hmits withm which I am confin^ on the pre- 
sent occasion ’ (and even these hmits Kelvm at 
that histone meetmg stretched, by all accounts, to 
the full) ‘ A detailed account of work done and 
knowledge gamed m science Bn tarn ought to have 
every yeair It seems to me that to promote 
the establishment of a Bntish Year Book of Science 
IS an object to which the powerful action of the 
Bntish Association would be thoroughly appropriate ’ 

Circumstances, then, have depnved the Associa- 
tion of the power, even if it had the desire, to under- 
take pubhcation m the bulk to which it attamed 
dunng the second half of last century and the early 
years of the present The same is true m regard 
to grants for research Here are mvolved the con- 
siderations, not merely that the Association necessarily 
has a smaller surplus of receipts than formerly to 
draw upon for the purpose of aidmg research, but 
also that new sources of provision for research have 
come mto existence smee the Association was 
founded , notably such State institutions as the 
Department of Scientific and Industrial ResearcL 
But it must not be inferred that the Bntish Associa- 
tion (or, for that matter, other scientific institutions) 
have the less need for public support It is a wide- 
spread pubhc misconception that the great scientific 
institutions of this country are wealthy as a class 
they are not Probably any one of them — certainly 
the Bntish Association— could fittingly administer 
for the advancement of science far larger funds than 
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it commands. To the national well-being science 
contnbutes much more than it receives , it has 
not been its habit to bargain The name of the 
British Association has come to carry weight ; its 
name attached to any subject of scientific research 
or publication is a guarantee of the worth of that 
subject But not every item of scientific labour is 
competent to command material support on the score 
of a prompt return from its practical apphcation, and 
that is why such a body as our Association, able to 
judge upon mtemal evidence of both the immediate 
and the permanent value of any piece of scientific 
work, should also possess the means to help forward 
that work, unless some more appropriate source can 
be found upon which to draw 

And even if this particular field for the expendi- 
ture of its funds by the Association were to become 
narrowed until applications fell short of the available 
sum (which m yet is very far from probability), 
there would emerge other measures to which the 
Associatiou could devote its substance and its 
influence in aid of science From tmie to tune 
proposals have been mode (m presidential addresses 
and elsewhere) to this end Lockyer’s address m 
1903 supplies a case in pomt , but this is not the 
place to discuss such schemes One, however, which 
has modestly and tentatively revealed itself m very 
recent years may be recorded here as havmg been 
brought to the pomt of practical trial we reter to it 
OB typical, not isolated In 1895 Gallon pomted 
out how ' the British Association presents to the 
young student during its week of meetings easy 
and contmuouB social opportunities for maldng the 
acquaintance of leaders m science, and thereby ob- 
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taming their duectmg influence ’ But it was not 
until 1920-21, when it became obvious that young 
workers, m view of the difficulties of the times, 
could not m any large numbers be expected to And 
means to attend our annual meetmgs, that a limited 
number of science students were mvited, on the 
nomination of certam umversities and coUeges, and 
otherwise, to attend the annual meetmgs without 
expense to themselves other than that of member- 
ship The Association was enabled to do this, 
thanks largely to private bberabty the benefits of 
such a measure can hardly be over-estimated A step 
recently taken toward this object was the provision 
of a membership fee at half the ordmary rate for 
science students 

In previous discussion of relations between the 
State and scientific research and organisation, no 
reference has been made to a remarkable diversity 
of outlook which revealed itself m earber years 
among the cultivators of science Brewster has 
already appeared m these pages (Chapter I) as an 
admirer of foreign mstitutions, and m bis address 
m 1850, after quotmg a descnption of the National 
Institute of France by Playfair, he spoke thus . 

‘ This just eulogy on the National Institute of 
France may be safely extended to every branch 
of theoretical and practical science ; and I have no 
hesitation m saying that it is the noblest and 
most effective institution that ever was organised 
for the promotion of science . In a great nation 
like ours, where the higher mterests and objects of 
the State are necessanly organised, it is a smgular 
anomaly that the intellectual mterests of the country 
should, m a great measure, be left to voluntary 
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support aud individual zeal . In the histoiy of 
no civilised people can we find private establishments 
BO generously fostered, so energetically conducted, 
and so successful m their objects 

Here the speaker named a number of the pnncipal 
scientific societies, and contmued 

‘ But they are nevertheless defective m their con- 
stitution, hmited m their operation, and mcapable, 
from their very nature, of developmg, and direct- 
mg, and rewardmg the mdigenous talent of the 
country But were a Royal Academy or Insti- 

tute, like that of France, established on the basis 
of our existmg mstitutions, and a class of resident 
members enabled to devote themselves wholly to 
science, . our universities would then breathe a 
more vital air. Our science would put forth new 
energies, and our literature might nse to the high 
level at which it stands m our sister laud ’ 

Brewster believed that he saw the way openmg 
toward the realisation of his ideal 

‘ Our institutions have already, to a certam 
extent, become national ones Apartments belong- 
mg to the nation have been bberally granted to them 
Our private institutions have m reality assumed 
the transition phase, and it requires only an electric 
spark from some sagacious and patriotic statesman 
to combme m one noble phalanx the scattered 
elements of our mtellectual greatness, and guide to 
lofty achievements and glonous triumphs the talent 
and gemus of the nation ’ 

This view was flatly controverted by Airy from 
the chair m the following year (1851) ' A wish 

has sometimes been expressed,’ he said, ‘ that an 
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Academy of Science were established in Bntam 
In this wish I, personally, do not jom . I grate- 
fully acknowledge the services which Government 
has rendered to science by acceding to the requests 
of this and other bodies who have mdisputably 
established claims to their attention , I think it is 
honourable and advantageous to every party that 
the Government should occasionally grant personal 
rewards for important discoveries , I am of opmion 
that when any branch of science has been put m such 
a form that it admits of contmued improvement 
under a contmued admmistrative routme, that 
administration should be undertaken by the Govern- 
ment But I trust that m aU cases the mitiative 
of science will be left to mdividuals or to mde- 
pendent associations ’ In an earlier passage Airy 
had asserted that ‘absence of Government science 
harmonises well with the peculiarities of our social 
mstitutions In science, as well as m almost every- 
thmg else, our national genius mclmes us to prefer 
voluntary associations of private persons to organisa- 
tions of any kmd dependent on the State ’ This is 
a familiar view, doubtless more widely held than 
Brewster’s, and repeated by more than one sub- 
sequent occupant of the chan of the Association 
Owen (address, 1858) foresaw the achievement 
of the ideal state of scientific organisation through 
the simple provision of a common dwellmg-place for 
the prmcipal societies ‘ In the late location, by 
liberal permission of the Government, of the Royal, 
Lmnaean, and Chemical Societies,* m contiguous 

* Tlif lUi^al AMironoiriK al aad SomtHH and the Ncwirt} 

of Antiquaries an* b(m located in Bur}ini(Uin Houae in additam to the 
British AsMirutmn 
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apartments at Burlmgton House, we hail the com- 
mencement of that organisation, recommended bj the 
Bntish Association at their first meeting, from which 
the most important results of combination of present 
scattered powers, and of a system of mtellectual 
co-operation, may be confidently expected ’ 

If Brewster’s ideal, then, be held mconsistent 
with our ‘ national gemus,’ the mere provision of a 
common buildmg, on the other hand, can hardly be 
regarded as sufficient to insure complete co-operation 
m scientific organisation, even if its dimensions were 
such as to accommodate the representation of all 
scientific mtcrests (which those of Burbngton House 
are not). Moreover, smce the days of Brewster 
and Airy and Owen, the State has entered the field 
of scientific research m certam appropriate directions, 
as exemplified by the work of the Department of 
Scientific and Industrial Research and other 
institutions to which reference has already been made 
A middle course has thus been taken between 
those respectively advocated by Brewster and by 
Airy, the State and voluntary effort workmg side by 
side It 18 arguable that the prmcipal danger at- 
tendant upon voluntary effort has not been removed , 
that such effort tends m scientific organisations (as 
elsewhere) to dissipate itself for want of co-ordination. 
When the British Association itself was founded, 

Afl for the AESociAtion, Ibe need of an independent ofiic^ In London 
WBB not encountered until about 1^68 The Counci] had met at 
Borttaigton Houae ainoe 1862 , but in 1670 an office wu acquired at 
22 Albemarle Street, adjacent to the home of a Booietj wboec mtereeta 
and objeota are closely akin to its own — the Boyal Institution It 
was not until 1890 that an opportunity arose to transfer the head 
quarters of the Association to Burlington House this wss done in 
the following year 
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Brewster, as we have seen, saw shortcomings in 
other scientific societies already existmg Therefore 
he set on foot a new organisation, disregardmg any 
possibility of enlargmg the scope of an existing 
organisation so as to give effect to his scheme The 
British Association justified him by establishmg 
itself as a body addressmg the public m the name 
of science with a voice of peculiar authority, and 
by promotmg ‘ mtercourse between the pursuers of 
science, both at home and abroad, m a manner which 
IS afforded by no other agency ’ (Galton) But the 
mechanism which has succeeded m domg that, is 
one which may well be employed, and if necessary 
extended, as an alternative to settmg up wholly 
new machines, to carry out any duty which mvolves 
the co-ordmation of effort withm the body corporate 
of science itself, or the strengthenmg of understandmg 
and relationship between science on the one hand, 
the State and the nation on the other And m 
scientific organisation there is work to do m each of 
these directions, although, as imphed m an earher 
chapter, much has been done m the past decade 
But whatever drawbacks may attend upon our 
national conceptions of voluntary service, it is well 
that its merits should be recogmsed to the full 
To voluntary service m the mterests of science the 
whole record of the British Association stands as one 
great memorial Every word spoken at its meetmgs, 
every page of its annual reports, represent voluntary 
effort on the part of mdividual ‘ cultivators of science ’ 
Their attitude toward their craft may be summarised 
m the words of one of the greatest of them — Rayleigh, 
who m a sentence of smgular beauty, thus concluded 
his address to the Association m 1884 ‘ The work 
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may be bard, and the discipUne severe , but the 
interest never fails, and great is the privilege of 
achievement ’ 
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Classified List of Grants made by the British Association 
IN Aid of Research, 1834-1931 

(Mote — This list rnprewDU w far aa poaaibla, and for the moat part, 
Buma expended In a few matanoea, in the abaenee of data, granta made 
have been mcluded without evidence of the actual expenditure and thia 
pnnciplo haa haen applied, for the sake of completeneaa, in the caae of 
certain of the granta made in the final year of the centnry, 1930-31 ) 


Section A — Maihemalict arui Pkyna 

Alps — To provide instruments for making Obser- 
vations and for printing Foniiul» for use of 
Travellers, 1861 

Astronomical Clocks, Improvements in, 1870 
Atmospheric Air, Researches on, 1839-40 
„ Undulations, Researches on, 1839-40 
Chronometers (Roberts', in connexion ivitb experi- 
ments onWavesandF orms of V easels), 1 842 
Constanta. — Grant to International Commission 
of Physical and Chenucal Constants, 
1911-29 

Electrical Resistance, Standards of, 1862-67, 
1881-96, 1908-10 

,, Standards, Free Distribution of, 1863 
Electricity — Influence of Silent Discharge ofElec- 
tncity on Oxygen and other Gases, 1887-90 
Phenomena accompanying Discharge Elec- 
tricity from Points, 1891-92 
Testing Exactness of Ohm’s Law, 1876 
„ Atmosphenc, Observations m India, 1877, and 
in Madeira, 1876 
Electro-analysis, 1602-12 
Electro-optics, 1890 


Ltd 


6 6 10 

30 0 0 

31 16 0 
13 3 3 

26 17 6 


145 0 0 

1,060 3 4 
60 0 0 

41 16 6 

60 0 0 
6 16 0 

30 0 0 
66 0 0 
60 0 0 
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FiTe-dAmp in Mines, Inatniment foi detecting 
presence of, 1879-80 

Osodee 7 — Furtber portion of Oeodetio Arc N of 
Lake Tanganjika, 1908-10 
Qeopbyeioal Snbjeots, To arrange Heetmge for 
Ducoasion on, etc , 1918-20 
Gravity at Sea, DeterminatioD of. 1915-21 
Heat. — Expenmenta lor testing resolla of Mathe- 
matical Theory of Heat, 1851-54 
Experunents on Action of Water at 212° F on 
Oiganic Matter, 1830-10 
Experiments on Long-oontinued Heat, 1836 
Heat developed in Combnabon, 1837-40 
Production of Heat by Motion in Fluids, 1858 
Re-meaauremcnt of Dynamical Eqmvalent, 
1870-80 

Thermal conductmg Foirer of Rocks, I874-7B 
Kew Observatory, 1843-72 
Light — Action of Oases on, 1842-43 
Chemical Action of, 1856 
Standards of, 1880-68 
Lightning Conductors, Efficacy of, 1874 
Magnebc Field, Radiabon from a Sooioe of Light 
m. 1899-1900 

,, Survey of the Bnbsh Isles, 1916 

Survey of South Africa (contuuataon), 
1906-7 

Magnetisation of Iron, Nickel and Cobalt, 1874-75 
Magnetism, Terrestrial — Comparing and reducing 
Magnebc Observabons, 1866-68 
Co-operabon in Magnebc (and Meteorological) 
OUorvabons, 1643-45 
Falmouth Observatory, 1893-1912 
Magnetical Observabons (Instruments, etc.), 
1640-41 


M7 

t f d 

32 0 0 

300 0 0 

26 0 0 
110 0 0 

29 5 10 

10 0 0 
17 1 0 
32 6 6 
20 0 0 

106 0 6 
24 16 6 
12.300 1 1 
49 10 8 
20 0 0 
109 2 3 
10 0 0 

75 0 0 
125 0 0 

124 19 6 
40 0 0 

51 12 0 

62 13 10 
460 0 0 

247 12 6 


Mathematical Tables, etc (m chronological order) 

Gaussun ConstMts, (Domputation, 1846-47 , 
Re-computabou, 1871-73 150 0 0 

Desirability of oomputmg or reprmting Mathe- 
matical Tables, 1872-76 359 4 S 
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Mathematical Tablea, etc — cxnUmtud. 

Elliptical Functions, 1874-77 

Factor Tables for 4th, 6th, 6th miUions, 

1878- 79 

Fundamental Invariants of Algebraic Forma, 

1879- 82 

Tables in Theory of Numbers, 1886 
Tables, eto., Pellian Equation, 1890-92 
Tables of certain Functions, 1693-1900 
Integrals, 1896-99 
Bessel Functions, 1908-13 
Disposal of Copies of Binary Tables by Pre- 
sentation, 1914 

Tables, Further Calculation, 1916-31 

Meteorology, etc , — Anemometers and Anemo- 
metnc Observations (WhewelTs, Osier's, 
etc Plymouth, Edinburgh, Inverness, etc ), 
1841, 1843, 1845-46, 1849 
Application of Photograpl^y to elucidation of 
Meteorological Phenomena, 1891-96 
Balloon Ascents for Investigation of Atmo- 
spheno and Meteorological Conditions, 
1869-66 

Balloons, Experiments by Captive, 1843, 1646, 
1860 

Barometer, etc — Hourly Observations of 
Barometer and Wet-bulb Hygrometer, eto , 
1837 

Barometer and Thermometer — Mountain 
(provision of, for M'Cord's observations), 
1841 

Climatology and Hydrography of Central 
Africa, 1892-98 

Connexion of small vertical Disturbances of 
Atmosphere with Btorms, 1862 
Effect of Denudation of Timber on Rainfall 
m North Bntam, 1873 

Indian Ocean, Synoptio Charts (meteoro- 
logical), 1886 

Investigation of Upper Atmosphere, 1602-26 
Mauritius Observatory, 1874 


£ s. d 

600 0 0 

280 0 0 

121 1 8 
100 0 0 
26 0 0 
130 0 0 
40 0 0 
60 0 0 

4 0 0 
1092 17 fi 


197 13 0 
66 0 0 

784 11 0 
92 1 2 

41 18 6 

6 18 6 

146 0 0 

20 0 0 

20 0 0 

60 0 0 
418 0 0 
100 0 0 
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Meteorology, etc — continued. 

Meteorological Inatrumenta, Obaerrations 
Sdmbiirgh, IMS 
Azores, 1850 
Palestine, 1886 

Meteorological Inatromenta and Gratoitiea to 
ObservetB (Forbes), 1843 
Meteorological Obaervationa (vanona Ply- 
moutb, Inverness, Kingussie, etc , and 
reduction of observations), 1838-45 
Meteorological Observations on Ben Nevis, 

1883- 1908 

Meteorological Observations near Cbepetow, 
1884 

Montreal Observatory, 1898-1900 
Rainfall, British, 1864-76 
Rain-gauge Kipenments, 1836 
Thermometers and Hourly Temperature Ob- 
servations, 1836 

Vertical Movementa of Atniospbere with 
Storms, 1863-64 

Wmd, Experiments on Force and Velocity of, 
1842 

Meteoric Dust, collecting and identifying of, 

1884- 86 

Meteors and Aerobtes, Luminous, 1663-80 

Moon — Constant of Lunar Nutation, 1836-37 
Lunar Committee, to map Surface of Moon, 
1866-69 

Measurement of Lunar Disturbance of Gravity, 
1880-81 

Observations of Lunar Objects suspected of 
Change, 1871-72 
Physical Aspect of Moon, 1855 

Phillips, Rev T , for Aid in Transplanting Private 
Observ-’tory, 1916 

Publication — To confer with Societies publishing 
Mathematical and Physical Papers os to 
securing uniform Siis for papers of Transac- 
tions, etc , 1896 


18 11 9 
25 0 0 
60 0 0 

39 6 0 


785 16 2 

860 0 0 

26 0 0 
70 0 0 
889 16 8 

9 13 0 

60 0 0 
33 0 0 

10 0 0 

90 0 0 
427 0 0 
130 0 0 

364 13 4 

60 0 0 

40 0 0 
11 8 6 

20 0 0 


6 0 0 
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Radio -telegraphic Investigatians, 1920 
Refraobon Expenments, 1836 
Baigent, Mi F , Aabonoioical Work, 1915 


£ ( d. 
600 0 0 

16 0 0 
10 0 0 


Sea-lereL — CoDsidemig Datnm-leTel of Ordnance 
Survey, 1879 

Beiemology — Regutrabon of Earthquake Shooki, 
1842-43 

Traneit of Earthquake Wavee, 1850, 1867-58 
Earthquake Movements, 1855, 1861 
Scottish Earthquakes, 1868-76 
Earthquakes m Japan, 1881-92 
Earth Tremors, 1894-95 
Seiemological Investigabons, 1896-1931 

Solar Physics — Acbon of Gases on Solar Spectrum, 
1839 

Help m establishing Solar Observatory in 
Austraha, 1909-1925 
Photographic Pictures of the Bun, 1862 
Solar Radiation — Provision of two Actino- 
meters for Observations on Solar Radiation 
to be made by Agassiz m the Alps, 1841 
Tables of Sun-beat Co-efficients, 1879-80 
Ultra-violet Rays of Solar Spectrum, 1891 

Sound under Water, 1867 

Spectra — Photographmg Ultra-violet Spark 

Spectra, 1882-84 

Spectral Rays, Transmutation of, 1864 

Sprengel Vacuum, Specific inductive Capacity of a 
good, 1879-80 

Stars — British Association Catalogue [' to extend 
the Royal Astronomical Society’s Cata- 
logue '), 1839-48 

Reduction of Lacaille's Stars, 1839-41 
Reducbon of Stars m the Histone CHeate, 
1839-42 

Reviuon of the Nomeneiature of Stan, 
1841-43 

Temperature — ^Detenmnabons of High Tem- 
peratures, 1674 
„ of Volcamo Craters, 1863 


10 0 0 

69 6 6 
116 0 0 
35 0 0 
50 10 0 
465 0 0 
125 0 0 
3,720 14 8 

22 0 0 

100 0 0 
150 0 0 


10 0 0 
80 0 0 
50 0 0 
24 4 0 

33 4 0 
45 0 0 

60 0 0 


1,374 5 6 
96 0 6 

658 8 0 

32 8 0 

30 0 0 
100 0 0 



APPENDIX I 


ii71 


Tempentnie, Bubtertanean. — Indieatioiu o{ 
Thennometen innk to diSennt depths in 
difieient soils, 1B37-11, 1M4, 1807 
„ of Hues, 1807 
„ Underground, 1868-77 
Thermal CondootiTity of Iron uid other Metals, 
1869-72 

Thenno-electzio Currents, Lavs of permanent, 
1862-63 

Thermometers. — Calibrataon of Hercnnal, 1682 
Tides. — Disousaiona of Observations of the Tides, 
and the Formation of Tide Tables, 1834-10 
Observations at Bristol, 1637-42 
„ Leith, 1841 

„ „ Firth of Forth (anomalous 

Tides), 1843 

,, on East Coast of Scotland, 1844 
Tidal escalating Hachue, 1876 
Tidal Observationa, 1862-87 
Liverpool Tidal Institate, 1920 
Water Fnction, Lavs of, 1880 
Water, Oaugug of, 1861-62 

„ to Floatug Bodies, Resistance of, 1866 
Wave-lengths, Tables of Inverse, 1872-73 
Wave-length Tables of Spectra of Elements, 1882 
„ ,, „ New Senes, 1894-1909 

Wsvea — Experimental Inveetigations on Waves, 
Manner in which product, Efiect of Wud, 
etc , 1837-41 

„ Terrestnal Surface-waves and Wave-lihe 
Surfaces, 1901-2 


£ I d 


166 9 1 
7 8 0 
330 0 0 

76 0 0 

20 0 0 
20 0 0 

608 1 0 
396 6 6 
60 0 0 

120 0 0 
100 0 0 
200 0 0 
1,180 0 0 
160 0 0 
20 0 0 
32 10 0 
60 0 0 
170 0 0 
60 0 0 
99 10 0 


300 12 0 
20 0 0 


Secriofi B — Chemutry 

Absorption Spectra and Chemical ConstituLon of 
Orgaua Compounds, 1917-28 
„ „ and Constitution of Orgamo 

Substanoes, Relation between, 1899-1902 
„ Spectra of pure Compounds, 1887 
Acids, SyntheiiB oi Oiganio, 1868-69 


40 0 0 

100 0 0 
40 0 0 
79 0 0 
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Acnd Fouons, 1841 

Actinograph, Ezpenmenta on the, 1846 
Albuminoid Substanoea of Serum, 1882 
Alkaloids — Chemical Composition and Stniotuie of 
some of less well-known Alkaloids, 1878-79 
Allojs — Heat of Combmation of Metals in Forma- 
tion of Alloys, 1899 
„ Natnie of, 1861, 1900 
Animal Secretions, Chemical Analyns of, 1839 
Aromatic Nitroamines, 1906-16 
Bensene, Isomorphous sulphomc Denyativea of, 
1900-1 

Bone-marrow, Chemistry of, 1901 
Bromide of Ammonium, 1863 
Carbohydrates of Barley Straw, 1896 
Carbon — Action of Re-agenta on Carbon under 
Pressure, 1863-64 

Carbomo Acid, Liquid, in Minerals, 1877 
Chemical Constants, Table of, 1837 
Chemical Investigations ol Natural Plant Products, 
Victoria, 1916 
Chemical Nomenclature 
Chemistry, Reports on Progress of, 1871-76 
Chlorine, Thermal Equivalents of Oxides of, 1871 
Cobalt and Nickel, Double Compounds of, 1877 
Colloid Chemistry and its Industrial Application 
1918-26 

Colours — Action of Light on dyed Colours, 
1891-99 

Colouring matters used in the Arts, 1848 
Cresols, Isomeric, and their Derivatives, 1876-76 
Crystalline Form with Molecular Structure, Cor- 
relation of, 1914 

Diazonium Salts, Non-aromatic, 1914-16 
Dynamic Isomensm, 1906-17 
Electrolysis of Metallic Solutions and Solutions 
ol Compound Salts, 1879 

Electrolysis, Physical and Chemical Beanugs of, 
1886-98 

Electrolytic Methods of quantitative Analysis, 
1896-1900 


£ s d 
6 0 0 
16 0 0 
10 0 0 

60 0 0 

20 0 0 
60 0 0 
10 10 6 
120 0 0 

66 0 0 
6 16 11 
8 0 0 
60 0 0 

20 0 0 
20 0 0 
24 13 6 

60 0 0 
6 0 0 
600 0 0 
10 0 0 
BOO 

46 0 0 

52 1 8 
BOO 
30 0 0 

26 0 0 
13 10 0 
346 0 0 

26 0 0 

195 0 0 

46 0 0 
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Estentiftl Oils, Chemical Conatitution and Optical 
Pioperties of, 1872-74 

Ethyl-bromohutyrate, Action on Ethyl-sodaceto- 
acetate, 1870-77 

Flax, Inveatigationa (Chemical) on, 1864-57 
Fuel Economy, 1915-22 

Oaa (Coal) — Development of Light from Coal-gaa 
of diEetent Qualities, 1877 
Oases from Iron Furnaces, 1846 
„ in deep Well-vater, 1860 
Haloid Salta, Formation of, 1891-96 
Hydracids , Oxidation in Sunbght, 1886-89 
Hydro-aromatic Substances, 1904-14 
Inductive Capacity of Crystals and Paraffins, 1880 
Iron. — Chemical Constitution of Cast Iron, 
1864-70 

Iron and Steel, Considenng best Method of 
establishing International Standard for 
Analysis of, 1890-91 

Isomenc Naphthalene Derivatives, Investigation 
of, 1883-97 

Liquids, Specific Volumes of, 1876-76 
Manures, Constituents of, 1859-61 
Hicro-chemiatry of Cells, 1899 
Nitrogen Acids in Rainfall and Atmosphere, In- 
fluence of Weather Conditions on, 1915 
Oxidation of Rails of Railways, 1843 
Parachors of Chemieal Compounds, 1931 
Photographic Chemistry, 1869 
Plant Enzymea, 1912-16 
Polycyamdes of Orgamc Radicles, 1666 
Potash and Fhosphono Aad, Report on Methods 
employed in Estimation of, 1876-77 
Refraction of Solida — Determining Specific Re- 
fractions of Solids from their Solutions, 
1881 

Rocks and Minerals, Chemico-meohanical Analysis 
of, 1860-64 

Balt Solutions, Vapour Fressurea and Refractive 
Indices of, 1886 

Sohonbein’s Experiments on Connexion between 
Chemical and Electneal Phenomena, 1840 
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16 
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16 
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40 
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20 

0 
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60 
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0 

60 
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0 

67 

0 

0 

30 
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256 

0 

0 

26 
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0 

20 
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0 

166 

0 

0 

60 

0 

0 

70 

0 

0 

40 

0 

0 

10 

0 

n 

20 

0 

0 
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0 

0 

10 

0 

0 
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0 
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0 

24 

18 
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7 
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1 

61 
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0 

26 

0 

0 

40 
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Seft-water, Beviaioii oi Fhjsioal and Chemical 
ConBtaote of, 1900 

Sewage, Treatment and Utilnution of, 1869-73 
Solubility of Salts, 1860-61 
„ Phenomena, 1914 
Bolntion, Investigation of Nature of, 1887—92 

PhTBical Constants of Solution (especially 
Constants of Salin e Solution), 1886 
Steel, Influence of Carbon and other Elements 
on Corrosion of, 1911 
„ Influence of Sihcon on, 1887-88 
Vitnflcation, Eipenmenta on, 1831—39 (experi- 
mental mvestigations into the fabrication 
of glass) 

Water Analysis, Uniform System of, 1890 


£ I d 

100 0 0 
160 0 0 
no 0 0 
10 0 0 
66 0 0 

20 0 0 

16 0 0 
60 0 0 


169 4 0 
4 1 0 


Secliont C , D . E , K — Geology, Zoology, Geography, Botany 
Besearches involving all these subjects 


Clare Island, Botamcal, Zoological, and Creological 
Survey of, 1909-12 
East African Lakes expedition, 1931 
Great Barrier Reef expedition, 1928-29 

Section C — Geology 
AJum Bay — Fossil Leaf-bed, 1866-67 
Anglesey, Crystalline Rooks of, 1906-1 1 

„ Microscopic Structure of Rocks of, 1887 
AUas Range, Geology end Geography of, 1889 
Baluchistan, Mammalian Fauna m Miocene 
Deposits, Bugti Hills, 1911 
Belemmtee, Bntish, 1642 

Bambndge Limestone at Creechbarrow Hill, 1912 
Bournemouth, Fossd Leaf-beds, 1867 
Bndlmgton, Anaent Sea-beach near, 1888 
Canada, Pleistocene Flora and Fauna in, 1898- 
1900 

Carboniferous Flora of Lancashire and West York- 
shire, 1887 

Life-zones in British Carboniferous Rocks, 
1898-1907 
„ Lower, 1924 
„ Polyzoa, 1880-90 


135 0 0 
200 0 0 
400 0 0 


40 0 0 
32 0 0 
10 0 0 
100 0 0 

76 0 0 
60 0 0 
20 0 0 
30 0 0 
20 0 0 

60 0 0 

26 0 0 

96 0 0 
10 0 0 
80 0 0 
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CetiosauruB — Examination of Locality where 
CetiosaoTUB in Oxford Museum was found, 
1896 

Chamwood. — ^Microscopical and Chemical Com- 
position of Charnwood Rocks, 1908 

Coal S^ma, Geology of, 1920 

Conditions of Conversion of Sedimentary Material 
with Metamorphic Rocks, 1882 

Coral Reefs — Investigations of Coral Reefs by 
Boring and Soundmg, 1896-1902 

Corals, Fossil, 1869-73 

Chemical and Mineralogical Composition of Rocks, 
1862-63 

Crustacea, Fossil, 1867-72 

Dalgorrog Dam-burst geological investigation, 
1927 

Dura Den, Yellow Sandstone of, 1860-61 

Further Exploration of Old Red Sandstone, 
1913 

Erosion of Sea-coasta of England and \N ales, 
1883-88 

Erratic Blocks and Boulders, Mapping Position of, 
187i-1908 

Euryptends of Fentland Hills, 1693-% 

Foaail Flora, 1868-73 

„ Flora and Fauna of Midland Coalfields, 1910 
,, Ichthyology, British, I83l)-45 
Mammalia, British, 1842-13 
, Plants, Halifax, 1882-87 
,, Reptiles, British, 1839-43 

Foesiliferous Dnft Deposits at Kirmington, Lin- 
colnshire, and in East Riding of Yorkshire, 
1904 

Fossils. — List of charactenatic Foesils. 1912-24 
Method of Registration of Type Fossils in 
Bntish Isles, 1891 

Monographs on Bntish Fossils, to assist 
Palaeontographical Society in publication 
of, 1888 

„ Coal, 1863-64 
„ in N W of Scotland, 1874 


£ > d 


20 0 0 

10 0 0 
1 13 0 

10 0 0 

130 0 0 
265 0 0 

30 0 0 
100 0 0 

5 0 0 
40 0 0 

75 0 0 

20 0 0 

157 16 6 
20 0 0 
120 0 0 
25 0 0 
620 0 0 
200 0 0 
145 0 0 
413 2 9 


60 0 0 
15 0 0 

6 6 0 


60 0 0 
46 0 0 
2 10 0 
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QalTanio Expenmenti on Rocka, 1846 
Geological Map of Buiope, 1882-84 

,, Map of Great Britain and Ireland, lor 

use of Geological Section during Meet- 
ings, 1862 

„ Record, 1876-91 

Glacial Deposits, 1924 
Greenland, Plant Beds of Northern, 1867 
Home Relation of Palaeolithic Depoaita to 
Boolder Claj, 1896 

Ichthyosaurus, Viviparous Nature of, 1880 
Ightham, High-level Flint-dnft near, 1896 
Igneous and Associated Rocks, Mayo and Galway, 
1909-13 

Jaraaaic Flora of Yorkshire, 1912-14 
Kilkenny Goal6elds, Fossils of, 1866-67 
Kiltorcan Fossils, Kilkenny, 1869-70 
Labynnthodonts of the Coal-measures, 1874 
Lanarkshue, Fossil Shells in, 1869 
Leaf -beds of Lower Bagshot Senes, 1868-71 
Lesmshago, Fossils of 

Lias — Fossiliferous Lias beds, Northamptooshire, 
1890-91 

Limestone — Faunal Succession in Carboniferous 
Limestone of Bntish Isles (South-West 
England), 1907-10 

Sections of Mountam Limestone Fossils, 
1869-70 

Veins contaming Organic Remains m Mount- 
tarn Limestone, 1868-69 
Malta, Foasd Elephants, 1672-73 
Man, Isle oL — Remains of Irish Elk m Isle of Man, 
1897-1900 

' Manure ’ Gravels, Wexford, 1887-88 
Mendip Hills, etc — Pre-Devonian Rocks of Men- 
dips and Bristol Area, 1908 
Mexico, Geology and Zoology of, 1880 
Miocene and Tertiary Flora of Basalt of N of 
Ireland, 1879-82 

Moel Tryfaen, Records of Drift Section at, 1899 
Moreseat, Aberdeen, Rocks with Secondary 
FosbiIb, 1896 


£ f d. 
6 8 6 
46 0 0 


16 0 0 
1,030 0 0 
30 0 0 
100 0 0 

26 0 0 
10 0 0 
10 0 0 

36 13 9 
20 0 0 
41 0 0 
40 0 0 
7 16 0 
20 0 1 
116 0 0 
16 0 0 

60 0 0 


43 0 0 
60 0 0 

35 0 0 
60 0 0 

36 0 0 
20 0 0 

10 0 Q 
60 0 0 

66 0 0 
6 0 0 

10 0 0 
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New Red Sandetone, Section of Lower Man- 
cheater, 1643 

,, „ and Penman, Under- 

ground Waters m, 1676-1903 
Nomenclature — Exact Significance of Local Terms 
appbed in Bntiah Isles to Geological and 
Topographical Objects, 1908 
Old Red Sandstone, Fishes of (Scotland), 1841 
.. Rocks, Bristol, 1923-26 

Riltorcan, Ireland, 1913-28 
Rhyme, Aberdeen, 1916 
Onny River, Sedimentary Deposits, 1870 
Palaeolithic Rocks — To excavate Sections m 
Palaeolithic Rocks m Wales and West of 
England, 1909 

On Lower Palaeobthic Rocks of England and 
Wales, 1914 

PalaeoEoic Rocks, Fossil Phyllopoda of, 1883-96 
„ ,, in England and Wales, to exca 

vote rntical sections in, 1920-30 
Feat Deposits, Succession of Plant Remains in 
1908 

Peat-moss Deposits of Cross Fell, Caithness, and 
Isle of Han, 1906 

P«at>, Qii,it('rnsiy (E Yorks ), 1924-29 
Photographs of Geological Interest, Collection, 
Preservation and Registration of, 1890- 
1903 

Pre-Csnilirian Rotks, 1924 
Railway Seotiona, 1841-44 
Ramsay Island, Pembroke, Geology of, 1913-14 
RaygiU Fissure, Exploration of, 1882-86 
St David's, Excsvations in Lingula Flags, 1866 
St Erth, Pliocene MoUuscan Fauna of, 1888 
Secondary Reptiles, Pterodactyls, and Birds, 
1868 

Shell-bearing Deposits at Clava, Chaprlhall etc , 
1893-96 

Shells. — Microscopic Structure of Fossil and Recent 
Shells, 1844-46 

South Africa —Correlation and Age of South 
African Strata, 1907-10 


tad. 
4 4 6 

276 0 0 


6 0 0 
100 0 0 
61 0 0 
91 0 0 
26 0 0 
3 0 0 


9 0 0 

15 0 0 
150 0 0 

IV) 0 0 

18 0 0 

26 0 0 
J>jS II I) 


82 0 0 
.W () 0 
363 6 9 
20 0 0 
35 0 0 
20 0 0 
50 0 0 

30 0 0 

60 0 0 

60 0 0 

16 0 0 
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Stoneafield Slate Relation to other Strata, 

1894^98 04 0 0 

Sub-Wealden Exploration, 1873-75 180 0 0 

Terbarj Flora, Collecting and Reporting on, 

1881 20 0 0 

Tertiary Rocks, London area, 1924-31 40 U 0 

Trias — Fanna and Flora of Tnas of the Bntiah 

Isles, 1904^9 66 8 1 

Fauna and Flora of Tnas of Western Midlands, 

1914 10 0 0 

Veiuvlns, Volcanic Phenomena of, 1883-89 98 0 0 

Wight, Isle oi Eocene beds, 1887-89 36 0 0 


SeoLvm* D, K — Zoology and Botany 

(Researches covering both subjects) 

Cameroons, Flora and Fauna of, 1887 
Freshwater Biological Station, VPindernierc 1931 
Fnendly Islands and other Islands in Pacific 
visited by H M 3 Egena, Natural History 
of, 1889 

Greenland — Coast of N Greenland, Flora and 
Fauns, 1807 

Madagascar, Natural History of, 1857 
Maps for Illustration of Geographical Distribution 
of Animals and Plants, 1841 
Natural Products imported into Liverpool, 1867 , 
into Scotland, 1868 

Nomenclature, Rules cl (Reconsideration and 
Reissue], 1864 

Periodical Phenomena of Animals and Vegetables, 
1848-56 

Preservation of Ammal and Vegetable Substances, 
1838 

Publication, Zoological and Botanical, 1897-99 
Bokotra, Natural History, 1879-82 
Timor Laut, Natural History, 1882-84 
West Indies, Zoology and Botany, 1688-97 
Wight, Isle of Collectioiis to lUiutrate Natural 
History, etc , 1912 


78 0 0 
40 0 0 


100 0 0 

76 0 0 
20 0 0 

20 0 0 

20 0 0 

6 0 0 

70 0 0 

19 1 10 
10 0 0 
260 0 0 
200 0 0 
640 0 0 

40 0 0 
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Sedum D — Zoology 

Abrolhoi lalanda and Korth-weat Coast of Aus- 
tralia Biology, 1916 

^gean and Red Bms, Radiata and Molluscs of, 

1841- 42 

Aincan Lake Fauna, 1896 

Annebda, Report on British, 1851-58 , Report on 
Insh 1886 

Antisera, 1925 

Anoplura Bntannica, and Exotio Anoplura, 

1842- 46 

Antarctic Wbobng Industry Assistance for Major 
Barrett-Hamilton's Expedition to South 
Georgia to investigate position of, 1914 

Apparatus for keeping Aquatic Organisms under 
definite Physical Conditions, 1899 

Asoidians, Compound, of Clyde Area, and other 
Marine Biological Work at MiUport, 1902 

Belmullet Whakng Station, Biological Problems 
incidental to, 1911-16 

Buds — Feeding Habits of British Birds, 1900-11 
Migration of Birds (Observations at Light- 
houses and Lightships), 1882-88 
Migration of Birds (working out Details of 
Observations), 1897-1902 
Osteology of Birds, 1869 
Secondary Sexual Character in Birds, 1912 
Strickland’s Ormthological Synonyms, 1856 

Close Time — Desirability of establishing Indigen- 
ous Animals' Close Time, 1876 

Crustacea, Colour Physiology of Higher, 
1904-6 

Devon and Cornwall, Fauna of South Coast, 
1868-70 

English Channel Plankton and Physical Condi- 
tions, 1899-1900 

Entotoa, Reproduction, Development, and 
Migration of, 1863 

Fishes — Fresh-water Fishes of South Afnoa 
(especially of the River Zambeu), 1906 
Researches in Food Fishes and In vertebra ts, 
St. Andrews, 1886-68 
Structure of Ear in Fishes, 1870 
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0 

176 
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60 
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60 
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60 
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0 
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Frog, Influence of Salt and othei Solutions on 
Development of, 1904-fl 
Grsnton Manne Biological Station, 1885-87 
Herring, Artificial Fecondation of, 1863 
Hydioida, Reproductive System of, 1863-64 
Index of Genera and Species of Animals, 1893- 
1914 

InhentancB in Silkworms, 1918-21 

,, of Colour in Lepidoptera, 1920-22 
Invertebrata — Bibbographj of Groups, 1884 
Bntiah Manne Invertebrata Fauna, 1868 
Insb Sea, Exploration, 1893-96 
Kenya Lakes Survey, 1929 
Mammoth, Illustrationa for Monograph on, 1879 
Manne Zoology — Bntiah Seas, 1841-47, 1853-67, 
1874^79 
Corfu, 1844 

Report on Collecting of Objects of Natnral 
History by Mercantile Manne, 1862 
To improve and expenment with Deep-sea 
Tow-net, opening and closing under Water, 
1889-92 

Marsupials, Collection of, for Work upon Reproduc- 
tive Apparatus and Brain, 1915 
Mascarene Islands, Remains of Extinct Didine 
Birds, 1866 

Medusidae, Report on Bntiah, 1859 
Molluscs of California, 1867 of N W America, 
1862 

Myxinoid Fishes, Early Stages of Development of, 
1876 

Naples, Table at Zoological Station, 1676-1931 
Nomenclature, Zoological, 1866 
Oysters, Life Conditions of, under Normal and 
Abnormal Conditions, 1896-98 
Palestine, Insect Fauna, 1867 
Parthenogenesis, 1922-25 
Pigment in Insccta, 1927-29 
Plymouth Manne Biological Station, 1887-95, 
1922-31 

Salmon, Propagation of, 1856-67 


70 0 0 
300 0 0 
20 0 0 
20 0 0 

1,605 0 0 
20 2 1 
99 0 0 
60 0 0 
100 0 0 
165 9 4 
50 0 0 
17 0 0 

862 8 10 
10 0 0 

6 0 0 


89 19 3 

100 0 0 

50 0 0 
6 0 0 

20 0 0 

20 0 0 
4,640 0 0 
6 0 0 

100 0 0 
30 0 0 
20 0 0 
36 0 0 

968 10 8 
20 0 0 
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Sandwich lalanda, Zoology, 1892-94, 1900 
Boottuh Oceanographical Laboratory, 1917 
,, Zoological Station, 1881 
Sera and Antisera, Effect on Development of 
Sexual Celle, 1907 
Bex-Ratio, 1927-31 
Singapore Cav'ca, 'Fauna of, 1895 
Spectroscopic Investigations of Animal Substances, 
1668-69 

Symbiosis between Turbellanan Worms and Alge, 
1909 

Tasmania, Anatomy and Development of Anas- 
pides and Fauna of Lalces, 1908 
Teleoatei, Development of Ovidnct in, 1888 
Terato-embryological Inquiries, 1872 
Teredo, etc , Method of preventmg Ravages of, m 
Bbipa and Harbours, 1862 
Testacea, Marine, 1843 
Tumcata, Irish, 1869 
Vasoligation, 1927-28 

Zoological Bibliography aud Publication, 19^28 
„ Record, The, 1924-31 
Zoology Organizatiou, 1923 
Zoology, Record of Progress, 1868-87 


£ a d 
400 0 0 
100 0 0 
50 0 0 

1 11 8 
35 0 0 
40 0 0 

10 0 0 

10 0 0 

40 0 0 
16 0 0 
10 0 0 

3 11 0 
10 0 0 
6 0 0 
20 0 0 
9 13 3 
385 0 0 
11 1 7 

1,900 0 0 


Sectvm E — Otograpky 


African Geography. Iniectigation of Knowledge of 
Tropical 1927-31 

Bathy-hypaographical Map of British Isles, 1887 
Bathymetrical Chart of Southern Ocean, 1915 
Biskra, Ancient Salt Lakes and other Phenomena, 
1909 

Exploration — Abyisima, 1893-94 

Africa, Central, Kilimanjaro and adjacent 
Regions, 1882-86 

Antarctic Regions in Ares to be explored by 
Scottish National Antarctic Expedition, 
1903 

Greenland, 1668 


38 13 3 
7 6 0 
100 0 0 

60 0 0 
36 0 0 

1,126 0 0 


60 0 0 
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Exploration — continued 
Hadramut, 1896 

Indian Ocean — Expedition to inveatagate 
Evidence oi Land Connexion between India 
and South Airica, and Distnbution of 
Marine Animals, 1906, 1908-9 
Glacial Region of Karakoram Mte , 1893 
Moab, 1871-72 
New Guinea, 1886-86 
Palestine, 1868-76 
Roraima, Mt , 1886 
Socotra, 1889 

Spitsbergen (Fnnce Charles Foreland, 1906 , 
Map of do , 1911 , Hydrographical Survey 
of Storfjord, 1916) 

Instructions for Travellers, etc , 1876 
Lakes, Rivers, and Estuanes in the United King- 
dom, Seasonal Variation m Temperature in, 
1889-91 

Level — Changes of Land-level of Phlegraean Fields, 
1901 

Comparative Level of Land and Sea, 1838-10 
Oscillation of Land-levels in the Mediterranean 
Baam, 1907 

Map of World, Outline, for Use of Geographical 
Section, 1866 

Maps for School and University Use, Inquiry into 
Choice and Style of, 1911 
Mud in Rivers. — Quantities of Mud and Salt con- 
tamed m Water of prmcipal Rivers of Great 
Bntam, 1838-11 
Place-namM, Scottish, 1893 
Polar Regions, Depth of Frozen Soil m, 1888 
Population Map, Great Bntam, 1924-31 
Rainfall and Lake and River Discharge, Quantity 
and Composition of, 1906 
Teachmg, Geography, 1923-31 
Tidal Bore, Sea Waves, and Beaches, 1903 


£ I. d. 


60 

0 

0 

236 

0 

0 

60 

0 

0 

200 

0 

0 

360 

0 

0 

260 

0 

0 

100 

0 

0 

36 

0 

0 

110 

0 

0 

20 

0 

0 

60 

0 

0 

60 

0 

0 

648 

0 

10 

60 

0 

0 

16 

0 

0 

40 

0 

0 


8 

6 

6 

7 

0 

0 

6 

0 

0 

106 

0 

0 

10 

0 

0 

26 

1 

6 

16 

0 

0 
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Seaivm F — Eeonomtcs 

CoUienes. — Inquiry into Stntistica oi Collienei of 
Tyne and Waai, 1839 
Economic Training, Methods of, 1893-94 
Fatigue from Economic Standpoint, 1915-17 
Future Dealinga m Raw Produce, 1900 
Income below Income-tax Limit, Amount and 
Diatnbution of, 1910 
Indiutnal Unreat, 1916 
Labour, Outleta for, after the War, 1915 
Metric Syalem, promotmg uae of, 1866-72 
Money — Amount of Gold Coinage in Circulation 
in Umted Kingdom, 1907-8 
Amount of Precioua Metals in use as Money, 
1888 

Vanations m Value of Monetary Standard, 
1888 

Monopolies, Slate, in other Countries, 1898 
Patent Laws, Improvement of, 1862-80 
Railways — Causes of Railway Accidents, 1862 
Railway Constants, Experiments to determine 
Mean Value of, 1838-39 
To CO operate with National Association of 
Railway Travellers in obtainmg travelling 
facilities for members, 1919 
Sickness and Mortality in York, 1846-46 
Taxation, Incidence of 1938-30 
Trade, International — Accuracy and Compara- 
bility of Bntish and Foreign Statistics of 
International Trade, 1904-5 
,. UmoDs, Economic Effects of, 1874 
Vital Statistica, Inquiry luto, 1840-43 
Wages, Regulation under Sliding Scale, 1866- 
1887 

War (1914-18) — Effects of War on Credit, 
Currency, and Finance, 1916-22 
Women's Labour — Economic Effect of Legislation 
regulating Women’s Labour, 1901-3 
Replacement of Men by Women in Industry 
1916-18 


£ s d 


60 0 0 
12 17 0 
90 0 0 
2 10 0 

16 0 0 
20 0 0 
100 0 0 
280 0 0 

12 7 1 

20 0 0 

10 0 0 
16 0 0 
26 6 0 
10 0 0 

69 19 10 


5 0 0 
32 0 0 
75 0 0 


29 4 8 
26 0 0 
186 6 8 

20 0 0 

135 13 1 

70 0 0 

no 0 11 
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Seatwn 0 — Efigxneenng 

Boiler Plates, Strength of, 1862, 1866 
Calibrating Instrnmenta in Engineering Labora- 
tories, and comparing measuring Instru- 
ments in Use, Methods of, 1896-96 
Constant Indicator (for Locomotives) and Dyna- 
mometric Instruments, 1842-43 
Earth Pressures, 1927 

Elasticity of Wires, Secular Experiments on, 
1877-80 

Engmeenng Problems afiecting future Prosperity 
of Country, 1916 
Oaseons Explosions, 1909-16 
Oraphic Methods in Mechanical Science, Report of 
Development of, 1890 

High Insulation Key, New Form of, 1880-81 
Iron. — Action of Sea Water on Cast and Wrought 
Iron, 1839-41 

Eflects of Temperature on Wrought-iron 
Plates, 1864 

Experiments on Hot-blast Iron as compared 
with Cold-blast Iron, 1838-39 
Iron and Steel, Experiments to test Improvements 
in Msn^acture of, 1867-69 
Life-boats and Fishing-boats Statistics and Con- 
ditions, Principles of Construction, Use, 
Establishment around Coasts of United 
Emgdom, 1867 

Metals, Experimental Investigations on Changes 
in the Internal Constitution of, 1844 
Nomenclature in Mechanics, Uniform, 1887 
Pyrometer — Testing Siemens’ new Pyrometer, 
1874 

Road-vebicles to Traction, Resistance of, 1901- 
1904 

Screw Gauges, Determination of, 1883-1902 
Ships — Eflect of Propeller on Turning of Steam- 
vessels, 1876-79 

Experiments on the Forms of Vessels, 1840- 
1844 

Steam-vessels, Duty of Engines in (1838-42) 
and Performances of (1869-69) 


£ s. d. 
20 0 0 

46 0 0 

283 9 6 
10 0 0 

160 0 0 

10 0 0 
442 10 6 

11 0 0 
16 0 0 

100 0 0 

10 0 0 

183 0 7 

126 0 0 

6 0 0 

60 0 0 
10 0 0 

3 6 0 

186 0 0 
109 0 0 

16 0 0 

927 10 0 

987 0 4 
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Speed ot Sbiyt and Ciiiienta, iDStnunenta for 
meaBujTDg, 1876-79 

Bteam-enguiea — Researchee in the Dnhee of 
Stesm-engmee m Comwall, 1639 

Strength of MatenaU, 1843-16 

Btreee Diatnbntiona, Complex, in Bngineenng 
Matenala, 1914-24 

Section H — Anthropology 

Anthropological Notea and Qnenea for Use of 
Travellen, 1881-1908 

Anthropometncal Meaaniementa in Bohoola, 
1894 

Artificial Islands in the Highland Lochs, Distri- 
bution of, 1911-18 

Anstraba — Pabhcation of Mua Bjme’s Gaietteer 
and Map of Native Tnbtt of Australia, 
1916 

Bath — Exploration of Roman Baths, 1669 

Bntish Isles, Anthropometno Inveatigationa, 
1877-64, 1903-7 

Ethnographical Survey of United Kingdom, 
1894-1902 

Bronze Age Implements, Distribution of, 1916- 
1931 

Calculating Measurements taken m Anthropolo- 
gical Laboratory, 1890-94 

Canada — Physical Character, Language, and Social 
and Induatiial Condition of Tnbes of N W 
Canada, 1866-98 

„ Indians of Rocky Mountains, 1925 

Caves, exploration, Bambata. Rhodesia, 1929 
Borneo, 1879 

Call Hole, near Skipton, 1890-96 

Derbyshire, 1923-30 

Elbolton, near Skipton, to ascertain whether 
Remains of Palaeolithic Man occur in the 
Lower Cave Earth, 1891-93 

Galilee, 1931 


27 1 8 

60 0 0 
220 0 0 

259 15 1 


199 0 0 
5 0 0 
38 0 0 


20 0 0 
100 0 0 

340 0 0 

306 0 0 

995 18 6 

30 0 0 


676 0 0 
100 0 0 
80 0 0 
50 0 0 
15 0 0 
156 15 8 


60 0 0 
25 0 0 


' Oertafn of thaae leeearehaa were originated in the Section of 
Geology, but they ara grouped together hen for oonvanlanoe. 
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Caves, exploTatioD— -contmu«! 

Ireland, 1901-6 

„ Fermanagh, 1878-79 
,, Sonth, 1880-83 
Kent's Cavern, 1866-80, 1926 
Malta, 1866 
Settle, 1873-78 
Ty Newydd, 1899 
Uphill, 1899 
Woles, North, 1886-87 
Coldrum Megalith, Kent, 1923 
Crania, Catalogue of, 1866 
,, Typical, 1866 
Crete, Krploration of, 1901-9 
Cyprus, Anthropometric Observations in, 1914 
Earthworks, Exploration of, 1877-78 
Easter Island, Excavations in, 1912 
Egypt — ^Anthropometric Investigations among 
Native Troops of Egyptian Army, 1902-6 
Fayum, Eziavations, 1931 
Peasantry, 1927-28 

Physical Characters of Ancient Egyptians, 
1912-17 

Bocial Photographs from ancient Egyptian 
Pictures and Sculptures, 1887 
Gelligaer, Excavations on Koman Site at, 1902 
Olastonbury Lake Village, 1894-1916 
Greece. — Neobthio Sites in N Greece, 1910 
Greek Islands, Investigation into a Pre-histozio 
race in, 1886-88 
Growth m Children, 1923-27 
Hastings, Eitchen-imdden, and ancient Settlement 
called Wildernesse, 1690 

Hausa — To prodnce Copies of Hausa HS8 for 
Depoeit in Centres where Hausa is taught 
for Government Service, 1913 
India, — ^Psychology and Sociology of Todas and 
other Tribes of Southern India, 1903 
Jersey, Palaeolithic Site in, 1914-20 
Klercker’e Station in Skania, Investigations at Hr , 
1928-29 


£ s d 

100 0 0 
20 0 0 
30 0 0 
1,810 0 0 
30 0 0 
460 0 0 
40 0 0 
30 0 0 
46 0 0 
20 0 0 
60 0 0 
30 0 0 
790 0 0 
60 0 0 
60 0 0 
16 0 0 

38 10 0 
86 0 0 
120 0 0 

66 0 0 

20 0 0 
6 0 0 
327 10 0 
6 0 0 

60 0 0 
106 0 0 

96 0 0 


20 0 0 

16 0 0 
160 0 0 

46 0 0 
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Longhton Camp InveatigatioD (earthwork), 1863 
Macedonia Excavation of Eariy Bites m, 1921-31 
Malay Peninsula, Natural History and Ethnology 
of, 1900 

Blalta, Archaeological luveatigationa m, 1915-23 
Mashonaland, Prehistonc Remains in, 1892 
Notes and Queries on Anthropology, 1929 
Oldbury Hill, near Ightham, Excavations at, 
1890-92 

Oxfordshire Villages, Anthropological Investigations 
in, 1925-28 

Palaeolithic Implements, 1926 
Photographs oi Anthropological Interest, 1900 
Questions for abciting Ethnological Data , Draft- 
ing and Distnbution of, 1841-42, 1846, 
1861-65 

Roman Sites in Bntain, 1904-14 
Silcheater Excavation, 1897-1901 
Somaliland, Bntiah, Archaeological Bites 1931 
Stone Circles, Age of, 1899-1922 
Stone Monuments, Classification and Distribution 
of Rude, 1920-23 

Sumerians, Source of Copper used by, 1926-29 
Button Bone Bed, with special reference to Chipped 
Flints, 1912 

Teaching — Present state of Anthropological 
Teaching, 1901, 1925 

Torres Straits, Anthropology and Natural History 
of, 1898 

Triplet Children, 1925-37 

Zimbabwe, Rhodesia, Excavations, 1929 


Usd 
10 0 0 
265 0 0 

25 0 0 
100 0 0 
60 0 0 
50 0 0 

36 0 0 

35 0 0 
20 0 0 
10 0 0 


41 16 3 
126 0 0 
77 10 0 
50 0 0 
253 13 2 

25 0 0 
109 15 0 

16 0 0 

10 0 0 

125 0 0 
65 0 0 
1,000 0 0 


Seetwn I — Phynology 

Amyl Compounds, Physiologioal Experunents, 

1866 25 0 0 

Ansssthetics, Further Clinical and Experimental 

Knowledge of, 1909-11 70 0 0 

Antagonism of Poisonous Substances, 1872 10 0 0 

Arum Spadices, Slleotncal Phenomena and Meta- 
bolism of, 1908 


10 0 0 



288 


APPENDIX I 


AaphTzu, Inqumes mto, 1844-46 

Phjuologio&l AotioD of InhaUtion of Oxygen 
in Ajphyxu, eapeoinUy in Coal-minea, 
1893 

Binocnlar Combination of Rinematograpb Piotuies 
and Relation to Bmocnlar Combination of 
Simpler Peioeptiona, 1914 
Bodily Ezerciaes on Elimination of Nitrogen, In- 
fluence of, 1882-83 

Calorunetno Observationa on Man in Health and 
Febrile Condilaon, 1912-14 
Cancer, Body Metaboliam in, 1908-10 
Cerebral Cortez, Comparative Hutology of, 1899- 

1901 

Children, Mental and Physical Condition of, 1894- 
1900 

Climate upon Health and Disease, Effect of, 
1906-8 

Coagulation of the Blood, 1884 
Colour Vision, 1931 
Cycling, (Physical) Coat of, 1924-26 
Digestion, Course taken by Products of, 1869 
Ductless Glands, 1905-17, 1928-30 
Electnoal Changes accompanying Discharge of 
Respiratory Centres, 1899 
„ „ in Mammalian Nerve, 1900 

„ Impulses through Nerve Btrocture, 
Transmiimn of, 1878 

EHiyl and Methyl Senes, Physiological Action of, 
1867-71 

Fatigue, Mental and Muscular, 1909-11 
Hamoglobin, Changes in, and Destruction of Red 
Corpuscles in Spleen, 1902 
Heart. — Power of Mammalian Heart under vanous 
External Conditions and Influence of Dmns, 

1902 

Simificanoe of Eleotromobve Phenomena of 
Heart, 1916 

Structure and Function of MammaliBn Heart, 
1894, 1913-14 

Heat generated m Artenalisation of Blood, 
1870-72 


16 6 2 


20 0 0 


0 17 0 

83 3 3 

125 0 0 
DO 0 0 

ID 0 0 

46 0 0 

110 0 0 
100 0 0 
5 0 0 
90 0 0 
10 0 0 
383 14 8 

20 0 0 
20 0 0 

30 0 0 

lOD 0 0 
72 17 0 

10 0 0 


20 0 0 
20 0 0 
60 0 0 
37 2 6 
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Inteatmal Secri>t]oiu, Nature of, 1874-76 
Light, PbTBiological Action of, 1674 
Lunge — Expenmente on the Lungs and Bronchi, 
1840 

Lymphatic System, Physiology of, 1867-89 
Medullarv Centres, 1925-28 
Mercury, Action on Secretion of Bile, 1868 
‘ MetaboLo Balance-sheet ’ of the Individual 
Tissues, 1904-10 
Muscular StiSneea, 1925-24 

Nerve Cells — Changes associated with Functional 
Activity of Nerve Cells, 1899 
Histological Changes in Nerve Cells, 1899 
Nitrite of Amyl, Physiological Action of, 1864 
Occupations on Physical Development, Efiect of, 
1868 

Orgaiua Compounds, Physiological Action, 
1870-72 

Ortho-, Pyro- and Meta-Phosphonc Acid, Physio- 
logioal Action of, 1877 

Oxy-hnmoglobin at High Altitudes, Dissociation 
of, 1911-13 

Peptone and Precursors, Physiological E&ect of, 
1897-1901 

Phonograph, Physiological Applications of, 1896- 
1898 

Phosphates, Metabolism of, 1916 
Physiological Operations of Medicinal Agents, 
1843-47 

Prison Diet and Discipline, ESeet of, on Bodily 
Functions of Prisoners, 1861-63 
Proteids, State of Solution of, 1903-6 
Psychological War Reeearch (Indnstnal Fatigue, 
Alcoholism, etc ), 1917 

Pulse Phenomena by Tbomson's Siphon Recorder, 
Investigation of, 1878 
Reflex Muscular Rhythm, 1909 
Rigor Mortis, 1866 
Sound, Physiological Action of, 1676 
Bupra-renal Capsules, Histology of, 1899-1901 
Unne, Mechanism of Secretion of, 1866 


£ f d. 
60 0 0 
20 0 0 

6 13 0 
76 0 0 
76 0 0 
26 0 0 

200 0 0 
40 0 0 

280 0 0 
20 0 0 
10 0 0 

26 0 0 

66 0 0 

16 0 0 

40 0 0 

100 0 0 

400 0 0 
20 0 0 

60 0 0 

60 0 0 
80 0 0 

10 0 0 

10 0 0 
10 0 0 
10 0 0 
26 0 0 
46 0 0 
10 0 0 


u 
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£ ( A 

Vucnlu Nervolu STstem, laflaenoe of Drags on, 

1899 10 0 0 

„ Supply of Secreting QInnds, 1900 10 0 0 

Veins and Absorbents, Commnmoation betireen, 

1841 300 


Senttm J — Piychology 
Vocational Testa, 1926-31 


183 0 0 


Seation K — Balmy 

Assmulation m Plants, 1899 
Bahamas, Flora of, 1888 
Balkan Peninsula, Phytogeography of, 1928 
Ceylon. — Botanii^ Station, Peradeniya, 1888-91 
China, Flora of, 1887-89 
Cyanophyoeae, Investigation of, 1902-3 
Cyeadaoeaa, Collection and Investigation of 
Anatralian, 1916 
Cycads, South African, 1906-7 
Dipterocarpeae, Family of, 1877 
Disappearance of Native PlanU from Local Habitat, 
1891 

Ditckam Park, Hampshire, Vegetation of, 1913- 
1914 

Ecology of River Trent tributaries in the reference 
to pollution, 1929 

SHeotroinotiTe Phenomena in Plants, 1910-11 
Fossil Plants, Structure of, 1906-16 
Fungi, Ecology of, 1917 

Qeotropio and Heliotoopic Imtability and Curva- 
ture, Influence of vaiymg Percentages of 
Oxygen and vanons Atmospbeno Pressures 
on, 1916 

Growth of Plants, 1800 
Growth of Planta under Glass, 1838 
Heredity, Experimental Studies m the Physiology 
of, 1004-21 

Hlnmination of Plants, 1997 
Index Kewensis, 1924-26 


20 

0 

0 

100 

0 

0 

50 

0 

0 

126 

0 

0 

176 

0 

0 

36 

0 

0 

26 

0 

0 

49 19 

4 

20 

0 

0 

6 

0 

0 

69 

4 

3 

20 

0 

0 

20 

0 

0 

131 

0 

0 

8 

0 

0 


60 

0 

0 

10 

0 

0 

76 

0 

0 

630 

0 

0 

40 

0 

0 

330 

0 

0 
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£ I d. 


Jam&ioa, Renting of Cincliona Botanic Station, 
1915-16 

Light Action on Growth of Seeds, 1842 , and on 
Plante, 1844 

Harsh Vegetation, 1907-8 
Mycorrhiza in relation to Forestry 19.10-31 
(Enothera and other genera, Breeding Expenmenta 
on, 1918-23 

Feat of Eennet Valley, Flora of, 1914 
Pheeophycen, Fertiliaation in, 1897-1901 
Preservation of Bntiah Flora, 1929 
Photographs, Botamcal Registration of Nega- 
tives, 1904-11 

Fodoatemaceae, Morphology, flcology, and Tax- 
onomy of, 1901 
Respiration of Plants, 1903-4 
Rose Hybrids, 1928 
Seeds, Vegetative Power of, 1842-43 
,, Vitality of, 1842-58 
Sherwood Forest, Botanical Survey, 1924 
Solar Radiation etc , Influence on Vital Powers of 
Plants growmg under diflerent Conditions, 
1861-53 

South Africa — Fossil Plants at Fort Gray, 1930 
„ ,, Laverworts and Ferns, 1930 

,, ,, Desert Plants, 1930 

Transplant Expenmenta, 1928-31 
Ultra-violet Light, Effect on Plants, 1928 
Upland Bog Waters, 1928-31 
Wales, Primary Botanical Survey of, 1921 

Section L — Edvoatwn 

Chemistiy, Methods of teaohmg, 1888-90 
Citisenship, Training m, 1920-22 
Conditions of Health essential to carrying on of 
Work of Instmction in Schools, 1902-3 
Cnmoiila of Secondary Schools, 1909 
Educational Charts and Piotores for use in Sohooli, 
1921 

Bfieota of ‘ Fiee-Flace ' System in Secondary 
Education, 1916-20 


37 10 0 

18 0 0 
SO 0 0 
90 0 0 

54 10 0 
16 0 0 
106 0 0 
50 0 0 

33 6 5 

20 0 0 
27 0 0 
10 0 0 
13 6 7 
92 14 6 
20 0 0 


66 0 0 
25 0 0 
12 0 0 
60 0 0 
85 0 0 
80 0 0 
43 0 0 
20 0 0 


30 0 0 
35 0 0 

6 0 0 
6 0 0 

6 10 0 

40 0 0 
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Bzpenmental, Obaerrational, and Praotioal Studies 
BUitable for Elementaiy Schools, 1906 
Films, Educational, 1930-31 
Formal Tiaimng, 1930 

Industrial and Poor Law Schools, Cumoula, etc., 
1912 

Influence ezeroiaed bj UmTeraities and Ezamimng 
Bodies on Secondary Schools Cumoula, and 
of Schools on University requirements, 
1902 

Influence of School Books on Eyesight, 1912-17 
International Language, Inquiry mto practica- 
bihty of, 1920-24 

Mental and Physical Factors involved m Edu- 
cation, 1911-17 

Museums, Report on Provmcial, 1887 

„ in relation to Education, 1914-20 
Number, Distnbntion, and Value of Scbolaishipe, 
Exhibitions, and Bursanee at Umversities, 
1916 

Oveilappmg between Secondary and Higher Educa- 
tion, 1912 

Overseas Life, Trainmg for, 1924-31 
Pictures Educational, for use m Schools, 1920 
Science in School Certificate Examinations, 
1929-30 

Science m Schools, General, 1931 
Science Teaching in Secondary Schools, 1917-18 
State of Schools m England, 1838-42 
Statistical Inquiries in Schools for the Working 
Classes, 1840 


£ » d. 

5 0 0 
81 0 0 
1 18 7 

10 0 0 


6 0 0 
28 7 6 

20 0 0 

60 0 0 
6 0 0 
74 6 0 


3 2 8 

1 18 6 
40 0 0 
10 0 0 

13 18 1 
16 0 0 
12 4 10 
160 0 0 

60 0 0 


Section M — AgnouUure 

Reprint of Discussion on Relationship of Agncul- 
ture to Science, 1896 


6 0 0 
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(1) Dates and Places ot Annual Msbtinos, with Bio- 
OBAPHICAL Notes on Presidents op the Assocution (in 
(Thronolooioal Order) 

1881, Tork. — Charles William Wentworth FitzwiUiam, 
Vuconnt Milton (1766-1857), 3rd Earl Fitzwilham (1883) , 
F R S , M P for Yorkshire, 1607-31 , K 0 , 1661 , supporter 
of parhamentary reform and free trade 

1885. Oilord.— Rev William Buokland (1764-1856), 
FRS, professor of mineralogy, 1813-66, and geology, 
1618-66, at Oxford , oanon of Christ Chorob, Oxford, 1826 , 
dean of Westminster, 1846-66 , president, Geologioal Soc , 
1824, 1840 

1833, Cambridge. — Rev Adam Sedowioe (1786-1873), 
FRS, Woodwardian professor of geology, Cambndge, 
1818-78 , president, Geological Soc , 1831 , prebendary of 
Norwich, 1834 

1834, Edinburgh. — Sir Thomas Makdougall Brisbane 
(1778-1860), FRS , K.C B , 1814, Bart, 1836, GCB, 
1687 , General, 1841 , saw military semce m West Indies, 
Peninsula, Canada, etc. , mamtained observatory at Bris- 
bane, Scotland , founded observatory at Parramatta while 
governor of New South Wales, 1821-26 , built astronomi- 
cal and magnetic observatoiy at Makerstoun, Scotland, 
c 1840 , president. Royal Boo Edin , 1883-60 

1886, Dublin. — Rev Bartholomew Llotd (1772-1837), 
F R,S , of Trinity Coll , Dublin - Erasmos Smith's pro- 
fessor of mathematics, 1818 , regios professor of Greek, 
1821, 1828, 1826, Erasmus Smith’s professor of natural 
and experimental philosophy, 1822 , provost, 1881-87 ; 
president. Royal Irish Academy, 1836 

3SS 
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1886, BnitoL — The Marqois of La^nbdowne (1780-1668), 
F.B.B [Sir Henry Petty-Fitzmaonoe, 3rd Marqnia, 1809] , 
M F., 1803 seqq , Chanoellor of the Exchequer, 1806, 
mmuter without portfoho, 1827-26 , lord president of the 
counoJ at intervals 1880-11 and 1846-52 , a whig in pohtics , 
active promoter of ahohtion of slave trade, etc 

1887, IdverpooL — The Earl of BcRLiMaTON (1808-99), 
F B S [Wilham Cavendish, 2nd Earl, 1834, 6th Duke of 
Devonshire, 1856] ; M F for Camhndge Univ , 1829 , 
chancellor of the Umv of London, 1 836-66 , Cambridge, 
1861-91 , president. Iron and Steel Inst , 1868 , Boy Agnc 
Soc , 1870 ; chairman, Boyal Commission on scientific 
instruction and advancement of science , promoter of iron 
and steel works, Barrow-m-Fumess, etc , benefactor of 
Yorkshire College of Science and Owens College, Manchester 

1838, Newcastle-on-^me. — The Duke of Northumbba- 
LAND (1785-1847), F B S [Sir Hugh Percy, 3rd Duke, 1817] , 
M P , 1806 seqq , K G , 1819 , governor, Kmg’s College, 
London, 1831 , chancellor, Cambridge Univ , 1840-47. 

1838, Birmmgham. — Bev. Wilham Vernon Earcourt 
( 1789-1871), PBS, entered navy m early hfe , canon of 
York, 1824 , constructed chemical laboratory and worked 
with Davy and others , general secretary, B A , 1632-37 

1840, Glasgow. — John Campbell, 2nd Marquis of Bread- 
ALBANE (1796-1862), F.B S , M F. as Viscount Glenorohy, 
1820-26, as Earl of Ormehe, 1832 , succeeded to marquisate 
1834 , lord rector of Glasgow Umv , 1848 

1841, Plymouth. — Bev Wilham Whbwell (1794-1866), 
F B S , of Cambridge Umv professor of mineralogy, 
1828-32 , Kmgbtbndge professor of moral philosophy, 
1838-65 , master of Tnmty Coll , 1841-66 , vice-chancellor, 
1843, 1856 , mstrumental m founding Whewell professor- 
ship of mtemational law, moral sciences tnpos, and natural 
sciences tnpos 

1842, Manchester. — Lord Francis Eoeeton (1800^7), 
FBS , MP, 1822 seqq , PC, 1828 , secretary at war, 
1830; Viscount Brackley and Earl of Ellesmere, 1846 , 
wnter and translator of poetry , archaeologist , early 
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■ooietiee 

1848, Cork. — The Earl of Bossb (1600-67), F B B 
[William Fareoni), 8rd Earl, 1841]; M.P , 1823-34; began 
expenmente for improvement of reflecting telescope, 1827 , 
completed great astronomical telescope at Farsonstown, 
Ireland, 1846 , president, Boyal Boo , 1848-54 , chancellor, 
Dnblm Umv , 1662 

1844, fork. — Bev George Fkaoook (1791-1868), FEB., 
of Cambridge Univ - lecturer in mathematics, Tnnitj Coll , 
1816 , Lomidean professor of astronomy, 1837-58 , asso- 
ciated with Herschel, Babbage, and others m introducing 
analytical methods in mathematics , dean of Ely, 1639-68 

1846, CamhndKe. — Sir John Frederick Wilham 
Herschel (1792-1671), Bart , 1838 ; F B S , fellow of 
St John's Coll , Cambridge, 1816 , secretary, Boyal Soc , 
1824-27; president, Boyal Astronomical Soo , 1827-32, 
made important astronomical observations at Cape of 
Good Hope, 1834-38 , Boyal Commission on Standards, 
1838-43 , lord rector, Aberdeen Univ, 1842, master of the 
Mmt, 1860-65 

1846, Southampton. — Sir Bodenck Impey Murchison 
( 1792-1871), Kt , 1846 , K C B , 1863 , Bart , 1866 , F E S , 
served in army, 1807-14, and saw action m Fenmsular war, 
etc , president, Qeologioal Soc , 1831 , Boyal Geographical 
Soc , 1843-66 , director-general. Geological Survey, 1856 

1847, Oxford. — Sir Bobert Harry Inolis (1786-1656), 
Bart , 1620 , F B S , M F , 1824 leqq (for Oxford Umv , 
1829-64), FC, 1664, opponent of parhamentary reform, 
repeal of com laws, etc 

1848, Swaniea. — The Marquis of Northampton (1790- 
1861), FBS [Spencer Joshua Alwyne Compton, 2nd 
Marquis, 1828] , M.F. (as Earl Compton), 1612-20 , president. 
Geological Soc., and of Boyal Soo , 1838-48 , whig, wnter 
of verse 

1840, Bir mingham. — Bev. Thomas Bomney Bobinson 
( 1792-1882), F B B. , astronomer, deputy-professor of 
natural philosophy, Trmity Coll,, Dublin, 1614 , director 
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of Armagh Observatory, 1828 , rector of Camokmacroas, 
1824-62 ; president, Royal Insh Academy, 1851-56 , mventor 
of cup-anemometer 

1860, Edmbnrgh. — Sir David Bbbwbtbb (1781-1668), 
FES, bcensed preacher, 1604 , editor, Edinburgh Magazine 
(later PhUostyphical Journal, and Journal oj Science), 1802 
segg , editor, Edmborgh Encyclopedia (1807-29) , first 
director. Royal Scottish Soc of Arts, 1821 , Kt , 1621 , 
prmcipal. Colls of St Salvator and St Leonard, St Andrews 
Umv , 1898, vice-chancellor, Edmburgh Univ , I860, 
president, Royal Soc Edmburgh, 1864 , optical mvestiga- 
tions ; discovenes m polarisation of hght , mvention of 
kaleidoscope 

1851, Ipswich. — [Sir] George Biddell Aiby (1801-92), 
F R S , Lucasian professor of mathematics, Cambridge 
Umv , 1826 , Pluiman professor of astronomy and director 
of observatory, ibid , 1828 , astronomer-royal, 1836-81 , pre- 
sident, Royal Astron Soc, 1836-37, 1849-61, 1858-^6, 
1863-64 , president. Royal Soc , 1871-78 , K C B , 1872 

1852, Belfast. — [Sir] Edward Sabine (1788-1883), 
FRS , saw active service m N America, 1814, Lieut- 
Colonel, 1661 , General, 1870, astronomer on Arctic expedi- 
tions of Ross and Parry, 1818-20 , voyages for expenments 
on terrestnal magnetism, 1621, 1828 , magnetic survey of 
British Isles, 1834-86, 1861 , snpenntended system of 
magnetic observations m the Empire , general secretary, 
B A , 1839-62, 1863-69 ; president. Royal Boo , 1861-71 , 
K C B , 1869 

1863, Hull— Wilham Hopkins (1793-1866), FRS, 
mathematician and geologist , coach at Cambridge , m- 
vestigated movement of glaciers, condition of mtenor of 
the earth, etc , president, Geological Soc , 1861 , general 
secretary, B A , 1861-66 

1854, UtsepooL— T he Earl of Habbowby (1798-1682), 
FEB [Dudley Ryder, 2nd Earl, 1847] , M P , 1819 segg , 
chancellor. Duchy of Lancaster, 1866 , P.C , 1866 ; lord 
pnvy seal, 1865-67 , K G , 1869 

1855, Glasgow.— The Duke of Abotll (1828-1900), 
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F B S [George Douglas Campbell, Marqma ol Lome, 1887 , 
8th Duke of Argyll, 1854], lord pnvy seal, 1853 seqq , 
postmaster general, 1855-58, 1860 , secretary for India, 
1868-74, whig, KT, 1856, KG, 1883, chancellor, 8t 
Andrews Univ , 1851 , lord rector, Glasgow Umv , 1854, 
geologist of catastrophic school , opponent of Charles 
Darwin 

1866, Cheltenham. — Charles Giles Bndle Daubeny 
( 1795-1867), FRS , of Oxford Umv professor of 
chemistry, 1822-65 , botany, 1834 , rural economy, 1840 

1867, Dublin. — Rev Humphrey Lloyd (1808-81), 
FRS , of Tnmty CoU , Dubhn Erasmus Smith's professor 
of natural and experimental philosophy, 1831-43 , provost, 
1867 , president. Royal Insh Academy, 1846-51 , mvestiga- 
tions in optics and magnetism 

1868, Leeds. — [Sir] Richard Owen (1804-92), FRS, 
naturalist , assistant, jouit-conservator, and conservator, 
Hunterian Museum, 1827-56 , superintendent, N&tural 
History Museum, 1856-63 , first president. Microscopical 
Soc, 1840, KCB , 1884 

1869, Aberdeen. — H R H Albert Francis Charles 
Augustus Emmanuel, Prince Consort (1819-61), FES, 
son of Ernest, Duke of Saxe-Coburg- Gotha , mamed Queen 
Viotona, 1840 

1860, Oxford. — Lord Wrottesley (1798-1867), FRS 
[Sit John Wrottesley, 2nd Baron, 1841] , president. Royal 
Astronomical Soc , 1841-49 , Royal Soc , 1654-68 , erected 
astronomical observatory at Blackheath 

1861, Manchester.— [Sir] WiUiam Fairbairn (1789-1874), 
FRS, civil engineer ; president. Institute of Mechamoai 
Engmeers, 1854 , Bart , 1869. 

1862, Cambridge. — Rev Robert Willis (1800-75), 
FRS, civil engineer , Jacksoman professor of natural 
and expenmental philosophy, Cambridge, 1837-75. 

1868, Newooitl^on-Tjme.— Sir William George [Lord] 
Armsthono (1810-1900), F.R 8. , Kt , 1869 , Baron, 1887 , 
president, Inst Civil Engmeers, 1882 . oonstraction of guns, 
warships, etc 
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1864, Bath. — Sii Charles Ltbll (1797-1676), F B.S , 
Kt , 1848 , Bart , 1864 , professor of geology, King’s Coll , 
London, 1831-33 , president. Geological Soc , 1835, 1849 

1865, Binningham. — John Philufb (1800-74), F R 6 , 
professor of geology, Trinity Coll , Dubhn, 1844-63 , 
keeper of Ashmolean and University Museums, 1854-74 , 
professor of geology, Oxford Univ , 1856-74, president. 
Geological Soc , 1859-60 , secretary, B A , 1631, assistant 
general secretary, 1832-62 

1866, Mottmgham. — [Sir] William Robert Grove (1611- 
1896), F R S , Kt , 1871 , P C , 1887 , physicist and lawyer , 
judge of Court of Common Pleas, 1871, and of Queen's 
Bench, 1880 

1867, Dundee. — Duke of Buccleuch (1806-84), F R S , 
P C , 1842 [Walter Francis Scott, 5th Duke, 1819] , lord 
pnvy seal, 1842-46 , chancellor, Glasgow Umv , 1877 

1868, Norwich. — [Sir] Joseph Dalton Hooker (1817- 
1911T, F R S , K C S 1 , 1877 , G C S 1 , 1897 , assistant 
director, Kew Gardens, 1855-65, director, 1865-85, 
president. Royal Soo , 1873-78 

1869, Exeter. — [Sir] George Gabnel Stokes (1819- 

1903), FRS , Bart, 1889, Lucasian professor of mathe- 
matics, Cambndge, 1849 , master of Pembroke Coll , 
CaraoTidge, 1902, MP for Cambndge Univ , 1887-91, 
president. Royal Soo , 1885-90 , researches on wave motion, 
etc I 

1870, Idverpool. — Thomas Henij_ Hl’XLEI (182'»-95), 
F R S , P C , 1 882 , biologist , Huntenan professor. Royal 
Coll of Surgeons, 1863-69 , Fullenan professor. Royal 
Inst , 1863-67 , rector, Aberdeen Umv , 1872-74 , president. 
Royal Soc , 1883-86 

1871, Edmbargta. — Sir Wilham Thomson (1824-1907), 
F R.B [Kt , 1866 , Baron Kelvin of Largs, 1892] , G C V 0 , 
1696 , 0 M , 1902 , professor of natural philosophy, Glasgow 
Umv , 1846-99 ; president. Royal Soo , 1890-96 

1872, Brighton. — William Benjamin Carpenter (1813- 
1886), FBB ; CB,1879; Fullenan professor of physiology. 
Royal Inst , 1844 , professor of forensic medicine, Umv 
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Coll , London, 1849 ; registrar, London Univ , 1866-79 , 
botanist, zoologist, and physiologist 

1875, Bradford. — Alexander Willism Williaubon (1824- 
1904), F B S , professor of chemistry, Univ Coll , London, 
1866-87, president, Chemical Soo , 1863-66, 1869-71, 
researches on gas, ether, atomic theory, etc 

1874, Belfast. — John Tyndall (1820-98), FR8, pro- 
fessor of natural philosophy, Boval Inst , 1853-87, and 
Bupermtendent from 1667 , researches m molecular physics, 
radiant heat, etc 

1876, Bristol. — Sir John Hawkbhaw (1811-91), FBB , 
Kt , 1873, president, Inst of Civil Bngmeers, 1862 and 
1 863 , railway constructor, builder of Severn tunnel, etc 

1876, Glasgow. — Thomas Andrews (1813-85), FBS, 
professor of chenustry, Queen's Coll, Belfast, 1849-79 

1877, Flymonth. — Allen Thomson (1809-84), FBS, 
professor of physiology, Edinburgh Univ, 1842-48, pro- 
fessor of anatomy, Glasgow Umv , 1848-77 

1878, Dublin. — William Spottiswoodb (1826-83), FBS, 
Queen's printer, 1846, president, Boyal Soo, 1878-83, 
researches in polansation of hght, electric discharges m 
ranfied gas, etc 

1878, Sheffield. — George James Allman (1812-98), F B.S , 
regiuB professor of natural history, Edmburgh Univ , 
1866-70, president, Linnean Soo, 1874-83 

1880, Swanaea. — [Sir] Andrew Crombie Bambay (1814- 
1891), FBS, Kt , 1881 , professor of geology, Univ Coll , 
London, 1847 , president. Geological Soo , 1662-64 , director- 
general, Geological Survey, 1071 

1881, Turk. — Sir John Lubbock (1834-1913), FBS 
[Srd Bart, 1866, Baron Avebury, 1900], first president, 
Inst of Bankers, 1879 , vice-chancellor, London Umv., 
1672-80 , president, Linnean Soo , 1881-86 , president, 
London Chamber of Commerce, 1888-92 , chairman, London 
County Council , researches m anthropology, etc 

18^ Southampton. — [Sir] Charles WUhams Siemens 
( 1823-88), FBB , Kt , 1883 , president, Inst of Meohamoal 
Engmeers, 1872 ; researches m apphed electncity, etc. 
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1883, Sonthport — Arthai Cayley, (1821-96), FBS, 
Sadleman prolesaor of pure mathematioa, Cambndge 
Univ , 1868-95 , preaident. Royal Aatron Soo , 1872-74 , 
bamater 

1884, HoDtreaL— Lord Rayleigh (1842-1919) [John 
WilLam Strutt, 3rd Baron, 1873], FRS , OM, 1902, 
F C , 1905 , Cavendiah profeaaor of experimental phyaioa, 
Cambndge Umv , 1879-84 , profeeaor of natural philosophy, 
Royal Inst , 1888-1905 , president. Royal Soo , 1905-08 , 
ohanceUor, Cambndge Umv , 1 908 

1886, Aberdaon. — Sir Lyon Playfair (1818-98), [Baron 
Playfair of St Andrews, 1892], FRS , CB, 1861, 
K G B., 1888 , G C B , 1895 , president, Chemical Soo , 
1867-59 , professor of chenustiy, Edmburgh Umv , 1858-69 , 
M P for Edmburgh Umv , 1866-85 , postmaster-general, 
1678, chairman and deputy speaker to House of Commons, 
1880-83 , lord-m- waiting to Queen Victona, 1892 , took 
leadmg part m organisation of Victona and Albert Museum 

1886, Birmingham. — Sir John Wilham Dawson (1820- 
1899), FRS , CMG, 1882, Kt, 1884, professor of 
geology and prmcipal of McGill Coll, and Umv , Montreal, 
1855-93 , first president of Royal Soc of Canada , president, 
Amencan Assoc , 1884 , president, Amencan Geological 
Soc , 1698 

1887, Manohester. — Sir Henry Enfield Roscoe (1882- 
1915), FRS , Kt , 1884, professor of chemistry, Owens 
Coll , Manohester, 1868-86 , M F , 1865-96 , president, 
Chemical Soo , 1880 , Soo of Chemical Industry, 1681 , 
vioe-chancellor, London Umv , 1896-1902. 

1888, Bath.— Sir Fredenok Joseph Bbauwell (1818- 
1908), FRS , Kt , 1661 , Bart , 1889 , president, lut of 
Civil Engmeers, 1874 

1888, NewoasQa-on-Tyne. — [Sir] WilLam Henry Flower 
( 1881-99), FRS , CB., 1887, KOB, 1892, Huntenan 
professor of comparative anatomy and physiology, 1870-84 , 
president. Zoological Soc , 1879-99 , president. Anthropo- 
logical Inst , 1883-85 , director of Natural History 
Museum, 1684-98. 
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1880, Leeds. — Sir Predenck Aagnstos Abbl (1827- 
1902), FB8 . C.B, 1877; KCB, 1883, Bart, 1893, 
organumg secretary and first director to Imperial Inst , 
1887-1902 , president, Iron and Steel Inst , 1891-93 , 
researches on explosives 

1881, flaw*** — [SirJWilham HnaoiNB(1824-1910), F B S , 
KCB, 1897 ; 0 M , 1902, president, Bojal Astronomical 
Soo , 1876-78 , president, Boyal Soc , 1900-06 

1802, Edinburg — Sir Archibald Obikib (1835-1924), 
FR8. , Kt. 1891, KCB, 1907, OM, 1914, director, 
Oeological Survey of Scotland, 1867 , first Mnrchison 
professor of geology and mmeralogy, Edinburgh Umv , 
1871-82 , director-general. Geological Survey of Umted 
Kmgdom, 1862-1901 , president. Geological Soc, 1891-92, 
1906-06 , president, Boyal Soc , 1908-13 

1883. WottinghMiL — [Sir] John Scott Burdom-Sakdebson 
( 1826-1905), F B S , Bart , 1899 ; Jodrell professor of 
physiology, Umv Coll , London, 1874-82 , Waynflete 
professor of physiology, Oxford Umv , 1863-95 , regius pro- 
fessor of me^cme, Oxford Umv , 1695-1904 

1884. Oxford. — Bobert Arthur Talbot Gabooione- 
Cboil, Marquis of Salisbury (1830-1903), FBS , K.G , 
[Marquis, 1868]; secretary of state for India, 1866 and 
1674 , chancellor of Oxford Umv , 1869 , pnme mmister 
and secretary of state for Foreign Afiairs, 1885, 1866-92, 
1896-1900 , pnme minister, 1900-02 

1886, Ipswich. — Sir Douglas Strutt Galton (1822-99), 
FBS , CB, 1866, K C.B , 1887, assistant permanent 
under-secretary for war, 1662-69 , director of pubho works 
and bmldmgs, 1869-75 , president of Senate of Umv Coll , 
London , authority on education, samtation, etc 

1880, Liverpool — Sir Joseph Lister (1827-1912), FBS, 
Bart, 1883 , created Baron Lister of Lyme Begis, 1897 , 
0 M , 1902 , professor of climcal surgery, Edinburgh Umv , 
1869, and King’s Coll , London, 1677 , president, Boyal 
Soo , 1896-1900 , diBOovenee m sorgical antisepsis, etc 

1887, Toronto. — Sir John Evans (1823-1908), F.B S , 
K.C.B., 1692 ; president, Soc of Antiquanes, 1866-92 , 
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president, Numismatio Boo , 1874-190B , president, Geo- 
logical Boo , 1874-76 , preeident, Anthropological Inst., 
1877-79 ; president, Soc of Chemical Industry, 1892-98 

1898, BrutoL — Sir Wilham Crookes (1832-1919), F R S ; 
K C.B , 1897 , superintendent, Meteorological Department, 
Badohffe Observatory, 1854, editor, Quarterly Journal of 
Science, 1864 , president. Royal Soc , 1918-16 , disoovenes 
m molecular physios, etc. 

1889, Dover. — Sir Michael Foster (1836-1907), FRS , 
K.CB , 1899 , professor of practical physiology, Umv CoU , 
London, 1869 , professor of physiology, Cambridge Umv., 
1883-1903 , M P for Umv of London, 1900-06 

1900, Bradford. — Sir William Turner (1832-1916), 
FRS , Kt , 1886 , professor of anatomy, Edmburgh Umv , 
1867 , prmcipal and vice-chancellor, Edinburgh Umv , 
1903 , preeident. General Medical Council, 1698-1904 ; 
preeident. Royal Soc Edin , 1908 

1901, Olaegow. — [Sir] Arthur WiUiam Rucker (1848- 
1916), FRS , Kt , 1902, pnncipal, London Umv,, 1901- 
1908 , president. Physical Soc, 1893-96 , magnetic survey 
of Umted Kmgdom, etc 

1902, Bdlaat— [Sir] James Dewar (1842-192.1), FRS, 
Kt , 1904 , Jaoksoman professor of experimental philosophy, 
Cambridge Umv , Fullenan professor of ohemistry. Royal 
Institution , director, Davy-Faraday Research Laboratory 

1908, Southport.— Sir Joseph Norman Lockyer (183^ 
1920), F R.S , K C B , 1897 , director Bolar Physics Obser- 
vatory, Royal Coll of Bcience 

1904, Cambridge. — Rt Hon. Arthur James Balfour 
( 1848-1930), FRS. PC., 1885 , 0 M , 1916 , K.Q. and 
earldom, 1922 , M.F., 1674 eegg. , president, Local Govern- 
ment Board, 1866-6 ; Secretary for Scotland, 1886-7 , Chief 
Secretary for Ireland, 1667-91 , Fust Lord of the Treasury, 
1891-92, 1896-1906 . Prune Minister, 1902-06 , First Lord 
of the Admiralty, 1915-16 ; Foreign Secretary, 1916-19, etc ; 
preeident, British Academy, 1921. Maintained from early 
life wide interest in scientiflo research, and was closely 
concerned with the Committee of the Privy Connell for 
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Scieiiti6o and Indnatnal Research and other government 
research organiaations 

1906, South Aliiot. — [Sir] George Howard Dsjiwin 
( 1845-1912), FRS , E.C B , 1905, second son of Charles 
Darwin . Plnmian professor of astronomy, Cambridge 
Univ , 188,3-1912 . president, Royal Astron Soc , 1899-1900 
Cambridge llniv , 1883-1912, president, Royal Astron. 
Soc ,1899-1900 

1908, York.— [Sir] Edwin Ray Lankestbr (1847-1929), 
FRS , K C B , 1907 , professor of zoology and comparative 
anatomy, Umv Coll , London, 1874-90 , regius professor 
of natural history, Edinburgh Umv , 1882 , Lmaore pro- 
fessor of comparative anatomy, Oxford Umv , 1891-98 , 
Fullenan professor of physiology and comparative anatomy, 
Royal Institution, 1898-1900 , director, Natural History 
Museum, 1898-1907 

1907, Leicester. — Sir David Gill (1843-1914), FRS ; 
KCB, 1900, HM astronomer at Cape of Good Hope, 
1879-1906, president. Royal Astron Soc, 1909-11 

1908, Dublin.— [Sir] Francis Darwin (1848-1925), 
FRS , Kt , 191.1, third son of Charles Dsrwin, whose 
assistant he became , published memoirs of Darwin, 
papers on physiological botany, and other botamcal works 

1909, Winnipeg. — Sir Joseph John Thomson (1856- 

— ), FRS , Kt , 1908, OM , Cavendish professor of 
expenmental physics, Cambndge Umv , 1884-1916 , pro- 
fessor of physios. Royal Institution, 1906 , master of Tnmty 
Coll , Cambndge, 1916 , president. Royal Soc , 1916-20 

1910, ShelBeld. — Rev Thomas George Bonnet (1838- 
1924), F U S , emeritus professor of geology, Univ Coll , 
London , hon canon of Manchester , secretary, B A , 
1881-86 , president, Geological Soc , 1884-86 

1911, Portnnouth. — Sir Wiiham Ramsay (1852-1916), 
F R S , K C.B , 1902 , pnncipal, Umv Coll , Bnstol, 1881 , 
professor of ohermstry, Umv Coll., London, 1887-1918. 

1912, Dundee. — [Sir] Edward Sharpey Schapbb (1860- 

— ), F R.S. , Kt., 1918 , professor of physiology, Edinburgh 
Univ., 1699 . general secretary, B A., 1695-1900 



304 APPENDIX II 

1918 , BlrmlnghuL — Sir Oliver Joseph Lodge (1661- 

— ), F B S , Kt , 1902 ; profeesor of ph^os, Umv. 
Coll , Liverpool, 1681-1900 , pnompal, fiirmmghsm Umv , 
1900-19, president, Physical Soo , 1699-1900, president. 
Boo for Psychical Research, 1901-04 

1614, Australia — William Bateson (1861-1926), F R S , 
director, John Innes Horticultural Institution, 1910 , Fnl- 
lenan professor of physiology. Royal Institution, 1912-14 

1916, Hanchester.— [Sir] Arthur ScntisTEA (1651 ], 

F R S , Kt , 1920 , professor of physics, Manoheeter Umv , 
1688-1907 

1016, Hewcaatle-on-Tyne. — Sir Arthur Evans (1861 - 

— ), FR S. ; Kt , 1911 , keeper of Ashmolean Museum, 
Oxford, 1884-1908 , honorary keeper, 1908 , extraordinary 
professor of prehistoric archaeology, 1909, archaeological 
mvestigations in Crete, etc 

1610, BonrnemontlL — Hon Sir Charles Algernon 
Parsons (1854-1931), FR8 . CB, J904 , KCB, 1911; 
creator of the steam turbine , chairman of electrical, 
engineering works, and optical glass . researches on high 
pressures and temperatures 

1920, Cardiff. — [Sir] Wilham Abbott Herdhan (1858- 
1924), FRS , Kt , 1922, professor of natural history, 
Liverpool Umv , 1881-1919 , professor of oceanography, 
ibid , 1919-20 , president. Linnean Soo , 1904-08 , general 
secretary, B A , 1903-19 

1621, Edmbnrgh. — Sir Edward TbobPE (1845-1925), 
FRS , CB, 1900, Kt , 1909, professor of chemistiy, 
Andersonian Institute, 1870, Yorkshire Coll of Science, 
Leeds, 1674 , Royal Coll of Science, London, 1885 , emeritus 
professor of general chemistry. Imperial Coll of Science, 
and Technology , formerly director. Government laboratones 

1622, Hull.— Sir Charles Scott Bhebbinoton, OM, 
GBE, FRS, Waynflete professor of ph} Biology, Oxford 
Umv , president. Royal Boc , 1920-25 , member of Medical 
Research Council of Privy Council 

1928, LiverpooL — bir Ernest Rdtbbbfobd (1871 ), 

[Baron Rutherford of Nelson, 1931], 0 M , F R S , Cavendish 
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professor of physics, Cambnilge UniT , president. Royal 
8oc , 192')-30 , Nobel laareate, cheiDistry, 1908 

1924, Toronto. — Major-Oeneral Bir DsTid Bbucb (1835- 
— AMS (retd ), KGB F H 8 , director of Hoyal 
Society cummisaion lit Uganda (sleeping sickness), Malta 
(Mediterranean fever), and Nyasaland , chairman of War 
Office Pathological Committee, etc , 1911-19 , chairman, 
goiornmg body. Lister Institute, 1916 , president. Royal 
Society of Tropical Medicine and Hygiene, 1917-19 

1925, Sonthamiibm. — [Sir] Hoiace Lamb (1849 ), 

FUS, lately professor of mathematics, Manchester Univ , 
president, London Mathematical Soc , 1902-04 

1928, Oiford. — MRH The PniircB of Wales 

(1894 ), KG,DCL,FRS 

1927, Leads — Sir Arthnr Keith (1866 ), F R.8 , 

Hunterian Professor and Conservator of Musenm, Royal 
Coll of Surgeons 

1928, Olaigov, — Sir William Henry Bragg (1862 ), 

OM, KBK, FRS, director, FuUei laii professor, and 
directoi of Dai} -Faraday Research Lab, Kojal Iiistitntion 

1929, Sooth Afnoc — Sir Thomas Henry Holland 
(1868- — ), K C 8 I , K C I E , F.R 8 , principal, Edinburgh 
TJniv , lately lector. Imperial Coll of Science and 
Technology , formerly member, Oovernor-Oeneral’a Council, 
Govt of India , director. Geological Survey of India, etc 

1930, BnstoL — Fredenck Orpen BotVEB (1855 ), 

F.R S , emeritus professor of botany, Glasgow Dniv , 
ex-presuleiit, Royal Soc of Edinburgh 

1931, London. — Lt -Gen the RL Hon Jan Christiaan 

Smuts (1870 ), PC, OH, FRS., preaident-eleot , 

prime minister. Union of Sooth Africa, 1919-24 , author of 
Holiim and Evolution, 1926 


(2) Additional Bioorafrical Notes 

Adams, John Couoh (1819-92), FRS, fellow of St. 
John's and Pembroke Coll , Cambridge, 1863-92 , discoverer 
of planet Neptune, 1841-47, Lowndean professor of astro- 
nomy and geometry, Cambndge, 1869 ; director of obser- 

X 
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vatoiy at Cambndge, 1861-92 , president, Boyal Astro- 
nomical Soo., 1861-68, 1874-76. 

Adarr see Dunraven. 

Adderley, Sir Charles Bo-wyer [Lord Norton] (1814- 
1905), P C , 1668 , K C M G , 1869 , created Baron Norton, 
1878, MP for N Staffordshire, 1841-78; vice-president 
of Education Committee, Pnvy Council, and president of 
Board of Health, 1666-59 , under-secretary for Colomes, 
1866-68 , president of Board of Trade, 1874-78 Social 
reform, education and Colonial affairs. 

Aoardh, Carl Adolf (1785-1859), professor of botany and 
rural economy, Lund, Sweden, 1812, ordained, 1816, and 
bishop of Karlstad, Sweden, 1634 Leadmg member of Diet 

Aoassiz, Louis Jean Bodolpbe (1807-73), professor of 
natural history, Neuch&tel, 1632-46 , professor of natural 
history. Harvard Univ , 1848-73 

Araoo, Dominique Francois Jean (1786-1853), professor 
of analytical geometry and geodesy, Ecole Polytechnique, 
1809 , director of the observatory. Pans, 1830 , member of 
Chamber of Deputies, 1830-48 , member of Provisional 
Government, 1646 , minister of War and Navy Discovenes 
in polansation of light and electro-magnetism 

Ayrton, Wilham Edward (1847-1908), FB8 , pro- 
fessor of physics and telegraphy, Impenal Engmeenng Coll , 
Tokio, 1873-78 , professor of applied physics and electncal 
engmeenng. Central Techmcal Coll , S Kensington, 1684- 
1908 

Babbaob, Charles (1792-1871), F.B 8 ; took part ir 
foundation of Astronomical Soc , 1820 , pnncipal founder 
of Statistical Soc , 1834 , Lucasian profeesor of mathematics, 
Cambridge Umv , 1828-89 , trustee, B A., 1832-89 In- 
vented calculating machine. 

Babin OTON, Charles Cardale (1808-95), F.B 8 , botamst 
and archaeologist , a founder of the Entomological Soo , 
1833 , professor of botany, Cambndge, 1861-95. 

Baohe, Alexander Dallas (1806-67), professor of 
natural philosophy and chemistry, Pennsylvania Umv., 
1828-41 , president, Amencan Association. 
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Bailt, Francis (1774-1844), FBS , after early work 
as Btookbioker, etc , became mterested m astronomy, 1820, 
a founder of the Uoyal Astrononucal 8oo , and presi- 
dent, 1825-27, 1833-95, 1837-89, 1843-45, reviser of star 
catalogues ; reformed Nautical Almanac ; trustee, B A , 
1839-44 

Bakbs, Sir Samuel White (1821-93), FBS, explorer 
of Nile headwaters and tnbutanes, 1861-65 , Kt , 1866 ; 
governor-general, Upper Nile region, 1869-73. 

BAnvouR, Francis Maitland (1851-82), FBS, special 
professor of ammal morphology, Cambridge Umv , 1882 , 
general secretary, B A , 1881-82 Accidental death while 
mountaineering m Switzerland 

Ball, Sir Bobert Stawell (1840-1918), FBS, director of 
Science and Art Museum, Dubhn, 1868 ; Boyal Astronomer 
of Ireland, 1874-92 , Lowndean professor of astronomy 
and geometry, and director of observatory, Cambridge, 
1892 , Kt , 1886 

Bbnt, James Theodore (1862-97), archaeological re- 
searches in Asia Mmor, 1888, eto , Bahrem Islands, 1889 , 
Abyssinia, 1893 , Arabia, 1893-97 

Bessel, Fnednch Wilhelm (1784-1846), director of 
observatory, KOmgsberg, 1810, and professor of astronomy 
Bebbbicer, Sir Henry (1813-98), FBS, patented method 
of manufacturing steel, 1856 seqq , estabbshed steel works 
at ShefiSeld, 1859 , Kt , 1879 

Bradley, Bev. James (1693-1762), FBS, Savdian 
professor of astronomy, Oxford Umv , 1721-62, and first 
reader m experimental philosophy, 1749-62, astronomer 
royal, 1742-62 , discoverer of aberration of bght 

Brioht, Sir Charles Tilston (1882-88), telegraph engmeer, 
engaged with Thomson (Kelvin) in lajung of first Atlantic 
cable, Valentia-Newfoundland, 1858 , Kt., 1858 , M.P , 
1866 

Brodbrip, Wilham John (1789-1659), FBS, hamster , 
magistrate, 1822-66 ; soologist ; a founder of Zool Soc , 
1826. 

Brown, Bobert (1773-1868), F.B S , researches m 
botany. 
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Browne, Oeorge Baokatoo (1850 ), F R.C S , donor 

of Down Hoaae to the Awooietion in onetody for the 
nation, became member of Royal College of Borgeone, 1874 , 
easieted and collaborated with Sir Henry Thompson , began 
independent practice as anrgeon, 1881 . anthor of sorgioal 
papers , delivered Harveian Leotoree, 1901 , diploma of 
Fellow, RCS, 1926 

Bruce, WiUiam Bpeus (1867-1922), director, Soottiah 
Oeeanographioal Laboratory ; natnralut on Soottiah Ant- 
arotio expedition, 1892-98 , Jaokson-HannBwortb Arctic 
expedition, 1895-96 , Coats expedition to Novaya Zemlya, 
etc , 1898 , Spitsbergen, 1898 teqq , led Scottish National 
Antarctic Expedition, 1902-04 

Bunsen, Robert Wilhelm von (1811-99), professor of 
chemistry, Marburg, 1896-51, ibid, Heidelberg, 1862-89. 
Chemical and electrical researches , developed spectmm 
analysis (with Kirchhoff) , mvented Bnnsan burner 

Burton, Sir Richard Francis (1821-90), explorations in 
Arabia, 1863 , Somaliland, 1864 , Nile sources, 1866-69, 
etc., K.CMO, 1886 

Caird, Su James Key (1887-1916), Bart, 1918, jute 
manufacturer, of Dundee , benefactions, estimated to 
amount m all to £260,000, to city of Dundee, antarctic ex- 
ploration, Bntish Association, Zoological Society of London, 
and for other scientific, social, and political purposes. 

Carlisle, Earl of [George William Howard, Viscount 
Morpeth] (1802-64), P.C , 1886 ; succeeded as 7tb Earl 
1648 , chief secretary for Ireland, 1886-41 ; member of 
Cabmet, 1889 ; chief commissioner of Woods and Forests, 
1846-60 , chancellor of Duchy of Lancaster, 1860-62 , 
lord lieutenant of Ireland, 1866-68, 1669-64 , rector of 
Aberdeen Umv , 1868 

Challib, Rev James (1808-82), F.B.S , Plnmian pro- 
fessor of astronomy and experimental philosophy, Cam- 
bndge Umv., 1686-82 , director of Cambndge Observatory, 
1686-61. 

Clifford, Wilham Kingdon (1846-79), F.R.8., professor 
of apphed mathematics, Umveisity Co^, London, 1871 ; 
student of metaphysics. 
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CoNTBEABE, Veij Bqv William Darnel (1787-1867), 
dean of Llandaff, 1846-67 , geological researches 

CUNNINGHAH, Allan Joseph Champneys (1842-1928), 
Bengal Engineers, in Hon East India Co 'a aervice , active 
service, Bhutan field force, 1865-6 , instrnctor in mathematics 
and asat principal Thomason Civil Engineering Coll , Roorki, 
1871-81 , subsequent appointments at Chatham, Dublin, and 
Shorncliffe , retd as Lt -Col , 1891, and devoted remainder 
of his life to the theory of numbers 

D ALTON, John (1766-1644), professor of mathematics 
and natural philosophy, New Coll , Manchester, 1799-99 
Chemical and meteorological researches 

Darwin, Charles Robert (1809-82), FB8, natoralist 
on HM S Beagle in 8 Amenoa, 1881 , first set forth in 
writing doctrine of evolution by natural selection, 1844 , 
published Ong%n of Species, 1859 

Davy, [Sir] Humphry (1778-1829), F R S , Kt , 1812, 
Bart , 1818 , professor of chemistry, Royal Inst , 1802 , 
president. Royal Soc , 1820-27 Chemical discoveries and 
invention of safety lamp 

Db la Becbe, Sir Henry Thomas (1796-1855), Kt , 
1848 , director of Geological Survey, 1882 , president, 
Geological Soc , 1847 

Demainbray, Stephen Charles Triboudet (1710-82), 
tutor to George III when Pnnoe of Wales, 1764 , astronomer, 
Kew Observatory, 1768-82 , electncal researches 

Demainbray, Rev Stephen George Francis Tnbondet 
(1760-1854), son of preceding , astronomer, Kew Observa- 
tory, 1782-1840 

Duddell, W ilham du Bois (1872-1917), C B E , F R S , 
oonsultmg engineer , president, Runtgen Soc and Inst of 
Electrical Engineers , Admiralty board of inv entiou and 
research , inventions board. Ministry of Mumtions 

Durr, Sir Mountstuart Elphinstone Grant (1829-1906), 
GCSI (1886), PC, FRS , MP, 1857-81, under- 
secretary for India, 1866-74, for the colonies, 1880-81 , 
governor of Madras, 1881-86 ; president. Royal Geographical 
Soc , 1889-93 
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Duncan, Andrew (1773-1882), first proiessor of medical 
junspradenoe, Edmbnrgh Umv , 1807-19 , professor of 
matena medica, Edinburgh UniT , 1821-32 

Dunraven and Mount-Eari,, Earl of [Edwm Bichard 
Windham Wyndham-Quin, Viscount Adare] (1812-71), 
F R S , M P , 1887-61 , succeeded as 3rd Earl (Irish 
peerage), 1850 , created Baron Kenry (UK), 1866 , Kt of 
Bt Patnck, 1866 , assisted m foundation of Irish Archaeo- 
logical Soc , 1840, and Celtic Soc , 1845 , president, 
Cambrian Soc , 1649 and 1869 , archaeologist 

Eoerton, Sir Fhihp de Malpas Grey (1806-81), F R 8 , 
MP, 1830, 1835-81, trustee, BA, 1862-81 Palaeon- 
tologist 

Ehbrnbero, Christian Gottfried (1795-1876), professor 
of medicme, Berlin Univ , 1827 Researches on mfusona 
and rmcroscopic organisms 

Encke, Johann Frans (1791-1865), director of Royal 
Observatory, Berlin, 1826-66 Astronomical researches 
Enniskillen, Earl of [John Willoughby Cole] (1767- 
1840), MP for Co Fermanagh, 1790-1800, 1800-03, 
collector of fossil fishes. 

Eriohben, Sir John Eno (1818-96), F B 8 , of Danish 
birth ; surgeon, Umversity College Hospital, 1846-76 , pro- 
fessor of surgery, Umversity College, 1850-66 , Bart , 1895 
Erhann, Georg Adolf (1806-77), professor of physical 
science, Berhn Umv , 1839 Magnetic mvestigations 

Everett, Joseph David (1831-1904), FR8, professor 
of mathematics, Kmg's Coll, Wmdsor, N 8 , 1859-64 , of 
natural philosophy, Queen’s Coll , Belfast, 1867-97 

Faraday, Michael (1791-1867), F R 8 , professor of 
chemistry. Royal Inst , 1827. DisMvenes m electro- 
magnetism, etc 

Fitzobhald, George Francis (1851-1901), F R 8 , 
Erasmus Simth professor of natural and experimental 
philosophy, Dublm Umv , 1881 

Fitzroy, Robert (1805-66), F R 8 , vice-adimral in 
command of H.M S Beagle durmg Charles Darwin's voyage ; 
head of meteorological dept , 1854 
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PoRBBB, Edward (181&-54), F B S , professor of botanj, 
King’s Coll , London, 1642 , president, Geologioal Boo , 
1658 ; professor of natoral bistoiy, Edinburgh Univ., 1664. 
Geologist, botanist, and zoologist 

Fobbeb, James David (1803-68), F B S , professor of 
natural philosophy, Edinburgh Umv., 1838-69 , principal 
of United Coll , St Andrews, 1859 Discoveries m heat 
polarisation and researches in glacial phenomena. 

Fbankland, Sir Edward (1826-99), KCB, 1897; 
first professor of chemistry, Owens Coll , Manchester, 1851 , 
professor of ohemistiy, Boyal Inst , 1863 Chemical 
researches, particularly with regard to analysis of water' 
supphes and the spectrum of gases 

Fbasbb, Sir Thomas Richard (1841-1920), F B S. ; 
Kt., 1902 , professor of matena medica, Edinburgh, 1877- 
1918, and of ohnical medicine, 1868 , president, Boyal Coll, 
of Physicians of Edmburgh, 1900-2 Writings on practical 
medicine 

Galton, Sir Francis (1822-1911), FBS , Kt , 1909, 
general secretary, Bnt Assoc , 1668-68 , instituted anthropo- 
metno laboratory, International Health Exhibition, 1884-86 
Researches m heredity, psychology, etc Founded science 
of eugenics 

Gasbiot, John Peter (1797-1877), FBS, chairman of 
Kew Observatory , founder of Boyal Soc Scientific Rehef 
Fund Researches in electncity 

Qlaibheb, James (1809-1903), superintendent. Meteoro- 
logical and Magnetic Dept , Greenwich Observatory , founder 
of Meteorological Soc , assisted m initiating Aeronautical 
Boo Observations of atmosphere at high altitudes 

Grant, James Augustus (1827-92), saw service m India , 
with Speke on exploration m east central Africa, 1861-63 , 
CB, 1666, Abyssmian expedition, 1868, Lieut -Ool , 
C S.I , td 

Gray, John Edward (1800-75), FBS, assistant keeper 
m Boology, British Museum, 1824 ; keeper, 1840-74. 

Grbbnougb, George Bellas (1776-1855), FB.S ; MP , 
1807-12, first president, Geological Soc, 1811-13, 1818, 
and 1838 , president, Boyal Geographical Soc , 1839-40 
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Grbo, Robert Philipa (1826-1906), on retiring from oom- 
meroe m Muioheeter became a soientifio collector, eepecially 
of mmetalogioal epecimens , a foonder and treasurer of 
Mineralogical Society ; reeearohes on meteors, etc 

Hamilton, Sir William Rowan (1806-66), Kt., 1885 , 
professor of astronomy, Dnblm Univ, 1827, royal astro- 
nomer of Irdand ; president, Royal Irish Academy, 1887 
Hascoort, Angnstus George Vernon (1834-1919), 
F R 8 , senior student and demonstrator in chemistry, 
Christ Church, Oxford , general secretary, B A , 1883-97 
Harlrt, Rev Robert (1828-1910), F R 8 , congrega- 
tional minister (England and Anstraha), and mathema- 
tician : prmcipal of Huddersfield CoU., 1882-85. 

Habvbt, William Henry (1811-66), colonial treasnrer. 
Cape Town, 1836-12 , professor of botany, Dnbhn, 1866 ; 
travelled m S Afnca, India, Anstraha, and Pacific , works 
on 6 African plants, etc. 

Hauobton, Rev Samnel (1821-97), F R S , professor 
of geology, Dnbhn Uiuv , 1861-81 , M D., Dublin, 1862 ; 
registrar, etc , of medical school , president. Royal Zoological 
Soc of Ireland, 1860 , do , Royal Irish Academy, 1887 
Henderson, Thomas (1798-1844), F R B , H M astro- 
nomer at Cape of Good Hope, 1882-88 , astronomer royal 
for Scotland and professor of {wactioal astronomy, Umv. 
of Edmburgh, 1634-44. 

Hrnslow, Rev John Stevens (1796-1861), F.R S , 
professor of mineralogy, Cambridge Umv., 1822-25 ; pro- 
fessor of botany, ibid , 1825-82 , geologist and biologist ; 
influenced scientific work of Charlee Darwm and mtroduced 
him to Fitzroy, of H M 6 Beagle 

Herschel, Alexander Btewart (1886-1907), F R B , 
professor of meohamcal and experimental physios, Glasgow 
Umv , 1866-71 , first professor of physics and experimental 
philosophy. Coll of Boience, Newoastle-on-Tyne, 1871-86 
Hirst, Thomas Archer (1880-92), F R 6. ; professor of 
physios, Umv Coll., London, 1865 ; professor of pure mathe- 
matics, ibid., 1866-70 ; director of naval studies. Royal 
Naval Coll , Greenwich, 1878-88 ; general secretary, B.A., 
1666-71. 
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Hodgkin, Thomu (1796-1866), oniator and pathologut, 
Guy'a Hospital, 1626 , a founder of Aborigines Froteetion 
Boc., 1888 

Hofkinbon, John (1849-98), F R 8 , oonBulting eleotnoal 
engineer and inventor , professor of electrical engineering. 
King's College, London, 1890 

Humboldt, Fnednch Hemnch Alexander, Baron von 
(1769-1869), bom at Berlin , travelled in Orinoco and 
Amazon basins, Andes, Mexico, etc, 1799-1804, Sibena, 
1629 , naturalist, geographer, and meteorologist , anthor 
of Kosmot, 1846 ieqq 

Humb, Rev Abraham (1814-64), FRS, vicar of 
Vaoxhall, Liverpool, 1847 , missionary labours m Chile 
and Peru, 1867 , hon canon of Chester, 1674, and (on creation 
of Liverpool diocese, 1880) of Liverpool Antiquary and 
vnter on social subjects 

Hutton, James (1726-97), ongmated umformitanan 
theory of formation of earth's crust, published in Theory 
oj ike Earth, 1795 

Jacobi, Karl Gustav Jacob (1604-61), professor of 
mathematics, Konigsberg, 1827-42 

Janssen, Pierre Jules C^sar (1824-1907), French astro- 
nomer (1624-1907), undertook many scientific missions in 
different parts of Eurgpe, S Amenoa, Algeria, Asia, and the 
Pacific, observmg solar eclipses, magnetic phenomena, etc 

Jennxb, Edward (1749-1823), FRS, medical practi- 
tioner, discoverer of vaccination, which he first practised 
m 1796 

Johnston, James Finlay Weir (1796-1865), FRS, 
chemist to Agricultural Soc of Scotland 

Jones, John Vinamu (1856-1901), FRS, first pnncipal, 
Umv Coll of S Wales, Cardiff, 1888 , vice-chancellor of 
new Welsh Umv , 1893 Eleotnoal and physical standards 

Joule, James Prescott (1816-89), FRS, student under 
Dalton , researches on the mechamoal equivalent of heat, 
conservation of energy, thermo-dynamio properties of 
solids, etc 

Katbb, Henry (1777-1835), FRS, saw mihtaiy 
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Bemoe in India , geodesist , pendulum expenments, 
researches in telescopy, etc. 

Kblland, Philip (1B08-79), F.B B., professor of 
mathematics, Edmbnrgh Umv , 188S-79 , president, Boyal 
Boc., Edinburgh, 1876. 

KiROHHorr, Gustav Bobert (1824-87), professor of 
physics, Heidelberg, 1864 ; tbvl , Berhn, 1876 , developed 
spectrum analysis (with Bunsen). Bseearohes m mathe- 
matical physios, elpctncity, etc. 

Kupffbr, Adolf Theodor (1799-1666), professor of 
ohemistiy, physics, and mineralogy, Kasan Umv , Bussia, 
1824-28 , director of Magnetic and Meteorological Office, 
Fetrograd, 1843-66. Erected numerous magnetic observa- 
tones, etc , m Bussia. 

Lacaille, Nicolas Louis de (1713-62), French astronomer, 
mathematical professor m Masann College , astronomical 
expedition to Cape of Good Hope, 1760 , published observa- 
tions of 10,000 southern stars, 1768, etc 

Lalandb, Joseph J4r6me LefrBn 9 sis de (1782-1807), 
French astronomer ; professor of astronomy m College de 
France, 1762-1807 , a popular lecturer and voluminous 
■wnter. 

Lemon, Bit Charles (1784-1824), F B B , M F , 1607-12, 
1830-41, 1662-67, a founder of the Statistical Boc, 
1884 , president, Boyal Geographical Boo of Cornwall, 
1840-50 Botanical collections m Cornwall. 

Leverbibb, Urbam Jean Joseph (1811-77), professor 
of astronomy. Faculty of Sciences, 1846 , member of 
Legislative Assembly, 1849 , director. Fans Observatory, 
1864-70, 1873-77. Besearohes on planets, jomt discoverer 
(by mathematics) of planet Neptune, 1847. 

Levi, Leone (1821-88), commercial jurist, of Itahan 
birth , professor of commercial law. King's Coll., London, 
1652 Author of important works on commercial law, 
British commerce, etc 

Liebig, Baron Justus von (1808-73), F B S. , created 
Baron, 1846 ; professor of chemistry, Giessen Umv , 1824- 
1662 ; professor of chemistry, Mumch Umv., 1852-73 , 
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president of Academy of Sciences, Mimich. Researches 
and discoveries m chemistry, largely agncnltnral 

Livinostonb, David (1818-78), missionary and Afncan 
explorer, in Beohuanaland, 1841 , Kalahari desert and lake 
Ngami, 1849 , Zambezi nver, 1668 segg , lake Nyasa, 
1861 , lake Tanganyika, etc , 1667 segg , jomed by H M. 
Stanley at Ujiji, 1871 

Lubbock, Sir John Wilham (1603-66), F B S. , Bart , 
1840, first nee-chancellor, London Umv., 1887-42, 
treasorer. Great Exhibition, 1651 , mathematician Re- 
searches in astronomy and tidal observations. 

Lynch, Henry Blosse (1807-78), Indian navy , survey of 
Persian Gulf, 1829-32 , exploration of Euphrates route to 
India (with Chesney), 1894-37 , service m second Burmese 
War, 1851-63 , C B , 1859 

MacCuulaoh, James (1809-47), professor of mathe- 
matics, Tnmty CoU , Dublin Umv , 1886 , professor of 
natural philosophy, Dublin Umv , 1848 

Mantell, Gideon Algernon (1790-1852), FRS, sur- 
geon Geological researches and publications 

Markham, Sir Clements Robert (1830-1916), FRS , 
K C B , 1896 , Arctic expedition, 1850-51 , assistant secre- 
tary, India Office, 1867-77 , president. International 
Geographical Congress, 1894-99 , president. Royal Geo- 
graphical Soc , 1693-1905 

Matteucci, Carlo (1811-68), professor of physics, 
Bologna Umv, 1882 , do, Ravenna Umv, 1837, do, 
Pisa Umv , 1640 , Senator, 1860 , Mimster of Fubhc Instruc- 
tion, 1862 Researches in electricity 

Matthiesben, Augustus (1831-70), FRS, chemist and 
physicut ; lecturer on chemistry, St Mary's Hospital, 
London, 1862-68 , do , St Bartholomew’s Hospital, 1668 
Chemical research on constitution of alloys, etc 

Maury, Matthew Fontaine (1806-78), Amencan naval 
officer ; m charge of depdt of charts and instruments, 1841, 
from which developed U S naval observatory and hydro- 
graphic office , set on foot mtemational system of oceamo 
meteorological' observation , published Physical Geography 
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of the Sea, 1855 , supported South in Amenoan Civil War, 
1661 , in service of Emperor of Mexico as emigration 
oommissioner, 1665 , professor of meteorology, Virginia 
Military Institute, 1868 

Maxim, Sir Hiram Stevens (1840-1916), F B B , bom m 
USA, came to England, 1881 , mventor ; maxim gun 
adopted by Bntish Army, 1889, Navy, 1892 , experiments 
in flymg begun, 1889 , first aeroplane trials, 1894 , Kt 1901 
Maxwell, James Clerk (1881-79), FBS, professor 
of natural piulosophy, Aberdeen, 1866-60 ; do , Kmg's 
CoU , London, 1860-66 ; Cavendish professor of expen- 
mental physics, Gambndge, 1871-79 Principal researches 
m electricity, molecular science, electro-magnetic theory of 
hght, etc 

Mendel, Gregor (1822-82), peasant by birth, monk and 
abbot of Brunn (Austna) , studied physiological process 
of heredity in peas, etc , grown m cloister garden 

Millbb, William Allan (1817-70), professor of chemistry. 
King's College, London, 1845 , expenments in spectrum 
analysis, especially m relation to astronomy (with Huggins), 
1862 , assayer to the Boyal Mmt and Bank of England. 

Molynbux, Samuel (1689-1728), FBS , PC, M P , 
1716-27 ; Lord of Admiralty, 1727 Astronoimoal re- 
searches 

Muller, Johannes Peter (1801-68), professor of philo- 
sophy, Boim Umv , 1826-88 ; professor of anatomy and 
physiology, Berlm Umv , 1833-58 

Nabbb, Sir George Strong (1881-1916), F.B S , BN , 
commanded H M S Challenger, 1878 , expedition to Arotio, 
1876-76 , K C B , 1876 ; vice-admir^, 1892 

Newton, Alfred (1829-1907), FBS ; professor of 
zoology and comparative anatomy, Cambridge ; travelled 
m Iceland, Spitsbergen, N Amenca, eto , special mterest 
m protection of birds, chairman of close-time committee 
Newton, Sir Isaac (1642-1727), FBS; mathematician , 
astronomer , ongmator of the conception of universal 
gravitation , educated at Cambndge , Lucasian professor 
there, 1669-1702, published Pnnotpia, 1687, M.P for 
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Cambndge Uuv., 1689, 1701-2; warden, 1696, and 
maater, 1699, of the Mint , president Boyal Boo , 1708-27 , 
Kt , 1706 

Nobthgote, Sir Stafford Henry, Ut Earl of Iddesleigh 
(1818-67), 8th Bart , 1861 . C B , 1861 , M.P , 1665 »eqq . 
prendent, Board of Trade, 1866 , seoretaiy for India, 1667 , 
ohanoellor of the Ezoheqner, 1874-80 , created Earl of 
Iddealeigh and Visooont St Gyres, 1685 , foreign seoretary, 
1886 

dasTED, Hans Christian (1777-1861), professor of 
natural philosophy, Copenhagen , discovered effect of wire 
uniting poles of a voltaio pile upon a magnetic needle, 1820. 

pBNOEitv, William (1812-94), PBS, lecturer on 
geological and mathematical subjects Special interest in 
geology of Devonshire and the exploration of Kent's Cavern, 
Torquay, etc 

Perky, John (1860-1920), FES , general treasurer, 
BA, 1904-20, held professorship of engineenng, mathe- 
matics, etc , in Japan, 1876-79, City and Guilds Technical 
Coll , 1881-96 and Boyal Coll of Science Eleotncsl 
engineer and inventor, and educational reformer 

Pitt-Riverb, Augustus Henry Lane-Fox (1827-1900), 
F R S , saw service in Crimean War , lieut -general, 1882 , 
formed collection illustratmg evolution of inventions (origina- 
ting with weapons), presented to Oxford Umv , 1888 , archae 
ologist , explored early sites, especially in Wilts and Dorset 
Playfair, John (1748-1819), numster of Liff and Bervie, 
1773-83 , profbssor m natural philosophy, Edinburgh 
Unrv , 1805 Geologist and mathematician 

Potter, Richard (1799-1086), professor of natural 
philosophy and astronomy, Umv Coll , London, 1641-43, 
1644-66 Researchee on mechanics, optics, etc 

Powell, Rev Baden (1796-1860), PBS, Savilian 
professor of geometry, Oxford Umv , 1827-60 , theologian 
Besearches on optios and radiation 

Prbeob, Sir William (1834-1913), FB.S , KCB, 
1699 , electrician to Post Office, 1677, and chief engmeer, 
1692-99 , president, Inst. Electrical Engmeers, 1880 and 
1698 Work on telephones and wireless telegraphy 
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Pritchard, Bev Charles (1808-93), F B S , Savihan 
profeBBor of aBtronomy, Oxford Umv,, 1870-93 , president, 
Boysl Astron 8oc , 1866-68 ; noted preacher 

Qubtelet, Lambert Adolphe Jooqaee (1796-1874), 
profeBBor of mathematics at Athenieum, BruBBels, 1819, 
director of observatory, Brnssels, 1828-74 , professor of 
astronomy and geodesy, Brnssels, 1836 Statistical and 
geometrical mvestigations 

Bankikb, William John Macquom (1820-72), professor 
of civil engineenng and mechamcs, Glasgow, 1855 , researches 
in molecular physics 

Bbonault, Henn Victor (1810-78), bom at Aix-la- 
Chapelle, professor of chemistry, Boole Polytechniqne, 
Pans, 1840 , professor of physics, CoU^e de France, 1841 ; 
director of porcelam factory, Sevres, 1864 , researches on 
specifio heats of elements during componnds, and on 
expansion of gases (m laboratory at Sevres, but his later 
work m this direction was destroyed dunng the Franoo- 
Pmssian War) 

Bbnkib, Sir John (1794-1874), F B 8 , civil engmeer, 
boilder of London Bridge, 1831 ; engineer to Admiralty , 
president, Inst of Civil Engineers, 1845-48 

Bioadd, Stephen Peter (1774-1889), F B B , Savihan 
professor of geometry, Oxford, 1810-27 , do of astronomy, 
1827-39 

Bobibon, Sir John (1778-1843), Kt., 1838 , one of the 
foondeiB of Scottish Soo. of Arts, and president, 1841-42. 
Inventor. 

Boobrs, Henry Darwm (1808-66), professor of geology, 
Pennsylvania Umv , 1885 ; State geologist of Pennsylvania, 
1886-42, 1851-64 ; regius professor of natural history, 
Glasgow Umv., 1857-66 

Bonaddb, Sir Francis (1788-1878), F B S , hon director 
and Bupenntendent, Kew Observatory, 1848-62 ; researches 
m electncity and meteorology ; devised many valuable 
instruments; Kt., 1871. 

Botlb, John Forbes (1799-1868), F B S. , surgeon. 
East India Go. ; snpenntendent, Botame Garden, Saha- 
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ranptu, 1828-31 ; proleagor of matena medioa, King’s Coll , 
London , general secretary, B A , 1650-58 

Kubbkll, John Scott (1808-82), F B S. ; naval architect , 
boilder of b b. Grea^ Eastern 

Saroant, Ethel (1863-1916), botanist ; research on 
ongin of monocotyledons and dicotyledons, etc , first 
woman president of a section (K), B.A , 1919 , first woman 
on Council, Linnean Soc 

SoHiAPARELLi, Qiovanm Virgmio (1836-1910) , director 
of Brera Observatory, Nilan, 1862-1900 Astronomical 
researohes 

SoHWABR, Samuel Hemnch (1789-1876), German 
astronomer, of Dessau , earned out observations on sun- 
spots from 1626, and suggested periodicity of their 
mtensity 

Bclater, Phihp Lutley (1829-1918), F B 3 , secretary. 
Zoological Soc , 1869-1902 

SooRBBBY, Bev Wilhara (1789-1867), PBS , served 
under father, Arctic navigator , vicar of Bradford, 1899-47 
Besearobes m phenomena of Arctic seas 

Sbarpev, William (1802-80), PBS, M D , Edm- 
burgh , joint lecturer on systematic anatomy, Edinburgh, 
1832, professor of anatomy and physiology, Umv Coll, 
London, 1886-74 

Simpson, Sir James Young (1611-70), professor of 
midwifery, Edmbutgb, 1839 , mtroduced use of chloroform, 
1847 , researches in and pubhcations on obstetnes and 
anssthetics , Bart , 1666 

Smith, Henry John Stephen (1826-88), FB S , mathe- 
matical tutor, Balliol Coll , Oxford , Savihan professor of 
geometry, 1860-88 

Smith, WiUiam (1769-1839), canal surveyor, 1798 
seqq , authonty on dramage, irrigation and stratigraphy , 

‘ father ' of English stratigraphical geology , first producer 
of English geological maps 

Borbt, Henry Clifton (1626-1906), F B 8 , researches in 
microscopic mvestigation of rocks, crystals and metals , 
associated with foundation of Sheffield University 
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Spekk, John Hanning (1827-64), exploier, with Burton 
m Somaliland, 1864 , great lakes of central Afnoa, 1866 
seqq , with Grant in east central Africa, 1861-68, inveati- 
gatmg sources of the Nile 

Btewabt, Bslfoui (1828-87), F B S , assistant to 
Forbes at Edmburgh, 1866 , director, Kew Obserratory, 

1869- 71 , secretary. Meteorological Committee, 1867-69 ; 
professor of natural philosophy, Owens ColL, Manchester, 

1870- 87. Besearches on radiant heat, sun-spots, terres- 
tnal magnetism, etc. A founder of Boo. for Psychical 
Beeearoh 

Btbtjve, Fnednoh Georg Wilhelm (1798-1864), pro- 
fessor of astronomy, Dorpat Umv , and director, Dorpat 
Observatory, Bossia, 1820-38 ; director Polkova Observa- 
tory, Bussia, 1839-62 Geodetic measurements and 
astronormoal researches 

Stuboeon, William (1783-1850), shoemaker by trade ; 
served in army, 1802-20 , lecturer m science. East India 
College, Addiscombe, 1824 , mventor of soft-iron eleotro- 
magnet, 1828, magneto-electncal machine, electro- magnetic 
rotary engine, electro-magnetic coil machine, etc , founder 
of Annals of Eleclrictty (first journal of electnoity m 
England), 1886 

SwiNTON, Alan Archibald Campbell (1863-1930), F li.8., 
director of various engineering, electrical, and transport 
companies , electrical and other engineering researches , 
associated with development of Parsons turbine , published 
numerous papers on scienti&o and engineering subjects , 
bore costs connected with Association’s acquisition of Royal 
Charter, 1928 

Sykes, Col WiUiam Henry (1796-1872), F B 8 ; M P , 
1857-72 , chairman. Board of Directors, East India Co., 
1866 , lord rector, Marischal Coll , Aberdeen, 1864, president, 
Boyal Asiatic Soc , 1858 , president. Statistical Soo., 1868 

Sylvester, James Joseph (1814-97), professor of 
natural philosophy. University Coll., London, 1837-41 ; 
of mathematics, Univ of Vugmia, 1841-46 ; Woolwich, 
1655-70 , Johns Hopkins Univ , 1877-68 ; Bavilian pro- 
fessor of geometry, Oxford Unrv , 1883-97 
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Talfoubd, Sir Thomaa Noon (1796-1854), MP, 1886 
ttqq. , sargeant, 1839 ; justice of the oommon pleas, 1649 , 
dramatic writer and biographer 

TaYLOR, John (1779-1663), PBS, chemical manu- 
facturer and mining engmeer , one of the founders of B.A , 
and of TJniv Coll., London , tmatee and general treasurer, 
B A , 1882-62 

Thompson, Silvanns Fhilhps (1851-1916), PBS, pro- 
fessor of experimental physics, Univ Coll , Bristol, 1876- 
1886, pnncipal and professor of physics, City and Guilds 
Techmcal CoU , Finsbury, 1865-1916 Besearches m optica, 
electncity, etc 

Thomson, Sir Charles Wynlle (1890-82), FES, pro- 
fessor of natural history, Edmbnrgb Umv , 1870 , organised 
oceanographical expeditions (north of Scotland, 1868 ; 
Mediterranean, 1870 ; world-expedition on board H M B 
Challenger. 1872-76) , Kt , 1876 

Thomson, Thomaa (1817-78), PBS, curator, Asiatic 
Society’s Museum, Calcutta, 1840 , saw active service m 
Sutlej campaign , botanical researches m India , general 
secretary, B A , 1868-72 

Tibdemxnn, Fnednoh (1781-1661), professor of anatomy 
and soology, Landshut, 1806 , Heidelberg, 1816 

Ti/rnbr, Prof Herbert Hall (1861-1930), F RS ; general 
secretary of the Association, 1913-22 , Savilian professor 
of astronomy, Oxford Univ, 1893-1930, president Royal 
Astronomical Soc,, 1903-04, of seismology eeetion of Inter- 
national Oeophysioal Union, 1922 

Tylob, Edward Barnett (1832-1917), F B S , keeper of 
Umv Museum, Oxford, 1883 , first professor of anthropology, 
Oxford Umv., 1896 

WaLLACH, Alfred Eussel (1823-1913), OM, P.E 8 . 
visited Amaaon with Bates, 1848-62 , Malay Archipelago, 
1864-62 : researches m zoology (notably zoogeography), 
botany, etc , also on origm of species on parallel Imes and 
oontemporaneonsly with Darwin ; volummous sntbor on 
these subjects, social science,' etc 

Watt, James (1786-1819), F.B.B., early work as maker 
of scientific instruments , designed oondenser and air- 

Y 
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pomp for Bteam-engme, 1765 , patented his own steam- 
engine, 1769 , Bubseqaently devised many mechanical 
improvements , canal and harbour surveyor, 1760-74 ; 
chemical researches in later life included that on composition 
of water 

Weber, Wilhelm Eduard (1804-91), German physicist ; 
professor of physics, Univ of Halle, 1826 , Gottingen, 
1881-37 : Leipzig, 1848-49 , Gottmgen, 1849-91 

Wheatstone, Sir Charlee (1802-76), FBS , Kt , 
1868 , professor of expenmental physics, Kmg's CoU , 
London, 1844 Expenments on sound and hght , work on 
telegraphy, etc 

White, Sir William (1845-1913), FBS , K C B , 1895 , 
naval architect , director of naval construction and assistant 
controller of the Navy, 1885-1902 , president-elect, B A., 
1918, at time of death 

Williams, Charles James Blasius (1806-89), F E.8 , 
professor of medicine. University College, London, 1839, 
instrumental in foundation of Brompton consumption 
hospital, 1841 , first president, Pathological Soc , 1646 ; 
Lumleian lecturer, 1862 

Wollaston, William Hyde (1766-1828), FE.8 ; sec- 
retary to Boyal Soc, 1804-16, commissioner of Boyal 
Soc on Board of Longitude, 1818-28 Chemist, physiologist, 
and physicist 

Yarrow, Sir Alfred Fernandez (1842 ), let Bart , 

F.BS, founder of Messrs Yarrow A Co, shipbuilders 

Youno, Thomas (1778-1829), FBS., professor of 
natural philosophy, Boyal Inst , 1801-03 , physician to St. 
George's Hospital, 1811-29 Besearches in structure of the 
eye, etc , and in Egyptology. 
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